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MEXICAN RAILWAY FINANCES have a brighter 
outlook, according to the November report of Minis- 
ter DABLAN to the Mexican Congress. As a result 
of the recent railway subvention loan, the govern. 
ment’s indebtedness to railways has been reduced 
$10,000,000, and the annual saving in customs 
revenue by its operation is $2,695,000, The danger- 
ous deficits now only amount to $2,000,000 annually. 





THE QUEBEC.LABRADOR RAILWAY SCHEME is be- 
fore the public again. The Canadian Atlantic Rail- 
way and Steamship Syndicate has obtained Parlia- 
mentary powers, with a capital of $20,000,000, and 
the late Lord Mayor of London, Sir HENRy IsAAcs; 
as Chairman. The scheme is jo build a railway be- 
tween Quebec and, probably, St. Charles Bay, in 
Labrador. From the latter point, only 1,870 miles 
from Milford Haven, 20-knot steamers could accom. 
plish the distance in 94 hours, or nearly 4days. The 
time to Chicago, from the Labrador terminus, is put 
down at 47 hours. Engineersgare said to be at work 
on the surveys. It is a big sw to pay for going to 
Labrador to save less than t days sea-voyage, and 
the project will probably end ike its predecessors— 
in syndicate literature. 


A SHIP RAILWAY OVER THE PANAMA IsTHMUsS is 
the latest proposition of French engineers to utilize 
some part of the enormou: expenditure on the 
Panama Canal scheme. As proposed by M. AMEDEE 
ScHILLOoT and worked out by the Société Cail, the 
railway would extend over the Culebra from the 
26-mile, on the Atlantic side, to the 38-mile on the 
Pacific side. The estimated cost is $50,000,000, and 
the time of execution three years. The railway 
would be 16 miles long, and it would carry two 
“‘docks,” weighing 7,000 tons, propelled by ‘“ two 
locomotives of 2,400 tons.” The scheme as yet has 
not passed beyond the prospectus stage. 


A SHIP RAILWAY PROJECT is now on foot to con- 
nect Georgian Bay and Lake Ontario. The cost of 
the work is estimated at $12,000,000, Of this $6,000- 
000 will be raised (if there is no change of pro- 
gramme) in the United States, mostly in Chicago, 
$3,000,000 in London and $1,500,000 in Canada. The 
Dominion Government is expected to make up the 
remaining $1,500,000. It is said the project has the 
indorsement of Secretary BLAINE and Premier Mac- 
DONALD. It would save some 400 miles between 
Chicago and Liverpool and give direct water com- 
munication; 66 miles of the route are said to have been 
surveyed and most of the necessary cash is said to 
be pledged. The matter, it is said, will be presented 
at both Ottawa and Washington this winter. 
Mr. E. L. CorTHELL is the engineer of the project, 
we understand, 


NGINEERING NEWS 


A CHURCH ON WHEELS has been built atthe Pull- 
man Works for the Rev. Wm. D. WALKER, Episco- 
pal bishop of North Dakota. It is intended for use 
in the small villages along the railroads in that sec- 
tion. The car is 60 ft. long by 10 ft. wide, will seat 
70 persons, contains achancel,‘altar, baptismal font, 
organ, etc., and is finished in oak in the gothic 
style. We noticed a short time ago a similar rail- 
way church built by the Russians for use on the 
Batoum-Baku railway, in Trans-Caucasia. 


TWO WIRE CABLES, weighing 140,000 Ibs. togeth- 
er, were shipped on one car last week by the Brod- 
erick & Bascom Rope Co., of North St. Louis. The 
cables were sent to the Cleveland City Ry. Co., of 
Cleveland, O., and the claim is made that this was 
the greatest single carload of freight ever carried 
by a railway company in the United States, 


THE HARRIS PALACE CAR is elaimed to be an im- 
provement upon other cars of its kind, more especi- 
ally in the arrangement of the berths. By stowing 
away below the floor of the car and by folding panels 
against the sides and roof, the interior of the car is 
left unobstructed when made up for day service, 
and the riding of the car is said to be improved. 
Special means of ventilation are aiso provided for. 
One of these cars has been built by the Wason Car 
Mfg. Co., of Springfield, Mass., and it is now being 
taken out on a trial trip. 

ONE OF THE MOST SERIOUS RAILWAY ACCIDENTS of 
the week was a crossing collision at Junction City, 
Ky., Nov. 7. The Louisville & Nashville R. R. crosses 
the Cincinnati Southern Ry. at this point. Passenger 
train No. 8 of the Cincinnati Southern Ry. stopped, 
as required by law and regulation, at 100 yds. from 
the crossing, and then pulled up to the depot as 
usual to unload baggage and express. In this posi 
tion one of the sleepers stood on the crossing. A 
heavy freight train was coming down the Louisville & 
Nashville track, and should have stopped within 200 
yds. of the crossing until the track was clear, 
but for some reason it could not stop. It is 
said that the brakes would not work, and that there 
is a steep down grade to the crossing. The freight 
engine struck the sleeper, cutting it in two, and then 
leaving the rails it dashed into the baggage room of 
the depot. The sleeper was wrecked and several 
freight cars were piled around it; the wreck caught 
fire, but the flames were soon extinguished. About 
13 persons were severely injured, some of them 
fatally. The moral of this accident is that grade 
crossings should be properly protected by interlock- 
ing signals and derailing switches. 


THE BRIDGE ACCIDENT on the International & 
Great Northern R. R., near New Braunfels, Tex 
on Nov. 5, which was mentioned last week, was the 
failure of the Guadaloupe river bridge. According 
to later press dispatches the bridge was an iron 
one, of 3 spans, and had only been completed about 
3 weeks; it is said that the middle span gave way, 
and that the others were so damaged that they 
must be rebuilt. 


A TRESTLE ACCIDENT, with perhaps more disas- 
trous results, occurred on Nov. 12 near Salem, Ore. 
The trestle was across Lake Labish; it was 600 ft. 
long, and from 16 to 20 ft. high. As the engine ofa 
southbound train ran upon it the trestle gave way, 
and the engine and all the cars were wrecked. Four 
persons are reported killed and nearly 100 injured, 
some fatally. It is supposed that the engine- 
driver felt the trestle giving way, as he sounded the 
whistle and applied the brakes. The train moved 
ahead about 50 yds, as it went down. 


A BAD ENGLISH ACCIDENT on the main line of the 
Great Western Railway was due to a breakdown 
of the non-automatic type of lock system. A 
freight train had been shunted from the down to 
the up track to let a following down passenger train 
pass, which it didsafely. The block signalman for- 
got that the up track was blocked, however, and 
let an up-bound special pass, containing some 50 
passengers in 4 carriages. A bad break followed, 
killing 10 and injuring 8, The using of the up track 
as a side track would have been a regular proce- 
dure in this country, but, asarule, the absolute 
block system would prevent serious consequences. 


ASI 


THE Port ROYAL TIMBER DRY ~ DOCK, for the 
United States Navy, will probably be awarde 1 to 
Messrs. J. E. Simpson & Sons, of New York, though 
their bid, $497,530, was the highest of the four sub. 
mitted. A board has been appointed by the Secre 
tary ot the Navy to examine the variots plans sub" 
mitted for this timber dry dock. Messrs, PETER C 
AssersoN, F. C. PRINDLE and T. C. McCoLLow, 
Civil Engineers, U. S. N., form the board. The 
Messrs. SIMPSON have successfully built all the 
larger timber docks in use in this country, including 
the new Brooklyn dock, and their wide experience 
will probably decide the contest in their favor, 


THE Soutu Pass JeTries REPORT of Capt. Fisk 
U.S. Engineers, for the mouth of October, shows a 
central depth of 26.4 ft. inthe direct channel beyond 
the end of the jetties. The 26 ft. channel is 410 ft. 
wide. In the channel turning to the eastward there 
is a depth of 32.6 ft. and the 26-ft. and 30-ft. channe!s 
are 410 and 130 ft. wide. At the head of South Pass 
the 28-ft. channel is 750 ft. wide. At Goat Island 
Reach the 26-ft. channel is 270 ft. wide, with a cen 
tral depth of 28.5 ft. In Grand Bayou Reach the 
maximum is 27.3 ft., and the 26-ft. channel is 270 ft. 
wide. 

AN ENGLISH NIAGARA TUNNEL SYNDICATE is said 
to have been organized at Toronto, with the view of 
building an hydraulic tunnel from some point 
above Niagara Falls to Lewiston. Mr. THomMas M, 
GRIFFITH is mentioned as the engineer. Part of 
the scheme isto rebuild the old Lewiston suspen 
sion bridge over the Niagara River. 


THE FLoripa Sure CANAL SCHEME is said to be in 
active operation. This proposes a ship canal from St. 
Augustine across the State to Cedar Key on the Gulf. 
The Green Cove Spring says that the Florida Ocean 
and Gulf Canal Co. will begin this month the work 
of cutting the canal. As proposed, this canal would 
be 117 miles long, 28 ft. deep and from 200 to 250 fte 
surface width. The route is from St. Augustine, 
across St. Johns Co., striking the St. Johns river 
near Federal Point, and from this point south 
of west, via Orange Lake, to Cedar Key. 


Tur LAKE Erre-Onto River CANAL COMMISSION 
met in Pittsburg on Nov. 12. They will report in 
favor of the canal. The total lockage required is 
739 ft. in 125 miles to be overcome by 39 locks. The 
estimated cost for a canal 12 ft. deep is $23,000,000, 
The United States Government will be asked to 
assist in the work of building the canal and in im- 
proving the Ohio River. The canal would provide 
for vessels of 1,500 to 2,000 tons burden, and it is ex- 
pected that 50 cents per ton in freight could be 
saved on 5,000,000 tons of coal, coke and iron an- 
nually passing between Pittsburg and the lakes. 


THE RAIYAN CANAL, proposed by Mr. Copm 
Wuirenouss for increasing the minimum flow of 
low-Nile, would commence about 80 miles south of 
Cairo. With a canal 262 ft. wide a natural reservoir 
250 sq. miles in area and 220 ft. in maximum depth 
could be filled to 88.5 ft. above sea level in three 
years, according to the figures of Mr. WHITEHOUSE. 
The total cost of the work is estimated at about 

7,545,000, and the duty of this reservoir would be 
to increase the minimum flow of low-Nile from 
about 9,000 cu. ft. per second to 30,000 cu, ft., and 
also fix a maximum for high-Nile. It is claimed that 
these works would practically double the present 
cultivated area and agricultural output. 


LONDON MUST SOON HAVE A NEW SOURCE OF 
WATER SUPPLY, says Mr. A. R. BINNIE, Chief 
Engineer to the London Council. This may be ob- 
tained from the Upper Wye, the Upper Severn, or 
from Dartmoor ; the latter supply is especially com- 
mended, It is now thought that the Council will 
not agree to the arbitration clause in the City bill, 
and that the Council will introduce a new bill pro- 
viding, as far as they can, fora new source of sup- 
ply. The estimated cost of the Upper Wye system 
is $45,000,000, to provide 230,000,000 galls. daily. The 
Upper Severn scheme, for the same quantity, would 
cost $57,000,000. 
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The Sewage Disposal Works at Worcester, 
Mass. 


In 1886, the Massachusetts Legislature passed an 
act requiring the city of Worcester to remove from 
its sewage all offensive and polluting substances 
and to discharge a reasonably pure effluent into the 
Blackstone River. Four years were allowed for the 
completion of the disposal works. The act was 
passed through the influence of the residents along 
the lower Blackstone, who claimed that their water 
privileges were seriously injured by the sewage 
coming down the river, 

The City Engineer, Mr, CHARLES A. ALLEN, was 
ordered to prepare plans for satisfying these re- 
quirements, and in 1887 reported in favor of chemi- 
cal precipitation. The designs submitted were the 
result of studies extending over several years, and a 
personal examination of the leading disposal works 
of all systems in Europe and America. Although 
chemical precipitation was regarded with consider- 
able disfavor at the time the report was made, the 
remarkable success of the plant has more than justi- 
tied the claims of the designer. 

In the course of his investigations, Mr. ALLEN 
collected a large number of reports on the early at- 
tempts at sewage purification in England, and as 
some of this matter cannot be found elsewhere, 
we make the following extracts from one of his 
articles, although in part reproducing matter which 
has already appeared in scattered issues of this 
journal: 


At Aldershot and Rugby the sewage was strained 
through planks perforated with holes %-in. in diameter, 
but the purifying effect was slight, for the amount of sus- 
pended matter was only reduced from 43.77 grains per 
wall. to 35.01 at Aldershot, with about the same result at 
Rugby, while the organic matter was 14.02 grains before 
and 8.77 grains after treatment. 

Even with a more elaborate system of filtration, as was 
practiced at Merthyr-Tydvil, where the sewage passed 
through a filter of,coarse iron slag about 3 ft. thick, and 
then through another filter of coarse vegetable charcoal, 
the suspended matters were reduced from 169.81 grains to 
32.31 grains per gall., but the soluble matters were not 
affected. 

A Mr. Strona, of Glasgow, designed an apparatus for 
filtering sewage, the filtering medium being coal ashes. 
The filtration was upward, so that the solid matter was 
retained at the lower part of the filter. This apparatus 
was tried at a public institute in Glasgow having about 
200 inmates; the effluent was very free from suspended 
matters, but the soluble portion of the sewage escaped 
untouched, 

At Birmingham, sand filters were at one time used with 
about the same success, while at Chelmsford and Belston, 
clinkers and ashes were employed. It was found that if 
the filtering material was fine in texture it was very 
soon clogged; and if coarse, it failed to remove a large 
amount of matter carried in suspension. 

Birmingham originally tried subsiding tanks. They 
were arranged so that the sewage discharged into a tank 
about 90 ft. long and 50 ft. wide; from thence it flowed 
over a weir guarded by floating boards, placed for the 
purpose of intercepting floating matters, into a similar 
tank, and then over a like weir into a third tank, 30 ft. 
wide and 150 ft. long; from this into another three times 
as large and then over a weir into the effiuent channel to 
the Rea River. In this manner, a large portion of the 
heavier matters in the sewage was deposited in the 
tanks, for it took about 2 hours for the sewage to pass 
through the entire series; but still the effluent water was 
very offensive and was the cause of serious nuisance to 
those who had an interest in the river below the works. 

The combined system of sedimentation and filtration 
was scarcely more successful. At Coventry, for instance, 
the sewage was first allowed to stand in settling basins; 
it was then filtered through a lateral filter of of coarse 
gravel into a tank 150 ft. long, 49ft. wide and 9 ft. deep. 
From this tank the sewage ran into another of the same 
dimensions, from which it passed through a filter of the 
same size as the first., of finer gravel, and from that into 
the stream. The sludge was mixed with ashes and town 
sweepings and commanded a good price as a fertilizer, the 
works being nearly self-supporting, but the purification 
was so imperfect that they were abandoned 

At Uxbridge the sewage, after standing in a subsiding 
tank, was filtered through charcoal. This was also found 
to be so imperfect that it was soon abandoned. 

Before taking up a description of the Worcester 
disposal works, a few words on the chemical nature 
of the sewage of that city are necessary, for its 
peculiar character renders the cost of treatment 
less, probably, than would usually be the case with 
chemical precipitation. The Washburn & Moen 
Mfg. Co. discharges a large amount of dilute hydro- 
chloric and sulphuric acids into the sewers four 


times a day for six days in the week. This acid 
comes from the vats in which the wire made by the 
company is cleaned and carries with it a considera- 
ble quantity of iron salts. These are set free by 
alkaline substances, an insoluble hydrate of iron 
being formed, which attracts to itself the suspended 
matter in the sewage and carries it to the bottom. 
The action is similar to that of sulphate of alumina 
in purifying water, which it does, not by chemical 
action, but by forming a jelly, hydrate of alumina, 
which absorbs all the impurities and is retained in 
the filters. In purification of sewage by precipita- 
tion, iron salts are sometimes added after the sew- 
age has been made decidedly alkaline by the addi- 
tion of lime. The presence of these iron salts would 
be of advantage in any precipitation process, while 
they would be more or less detrimental in irrigation 
or intermittent filtration. 

Chemical analyses show that the dry weather 
sewage will contain the following impurities, the 
figures giving the number of parts in 100,000; total 
solids, 177.2; volatile parts, 61.3, inorganic, 115.9; sus. 
pended matter, 44.8; soluble matter, 132.4, volatile 
parts 33.86, inorganic, 98.46. The leading inorganic 
substances are: chlorine, 16.4 parts; sulphur triox- 
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crosses the river prevent injury to the brick wort 
which forms a backing to the rings. 

The sewage enters the disposal works at the point 
shown in Fig. 2. The buildings are low woodey 
structures, designed without regard to their archj- 
tectural appearance, since they are situated away 
from all roads, in the midst of land owned by the 
city. 

The gatehouse isso arranged that any amount of the 
sewage may be allowed to escape through the wast 
sewer by properly adjusting the gates. That pari 
of the sewage which it is desired to treat chemically 
passes through a screen of iron rods which removes 
all the larger solids, and then into the mixing chan 
nel, fitted with baffle plates as shown inthe cut and 
having a fall of 9 ins. from the gate house to the en- 
trance to the first weir. In this channel the sewage 
receives its charges of lime or sulphate of alumina 
through the small pipes leading from the agitators. 
The sewage enters the first settling basin as shown 
by the arrows; it falls 1 ft. at the first weir and then 
flows with a velocity due to a grade of 6 in. in 1,000 
ft. through all or part of the basins until it reaches 
the steps leading to the effluent sewers. These 
steps are shown in section in Fig. 6. Fig. 8 
i~— 
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FIG. 2.—PLAN OF SEWAGE DISPOSAL WORKS, WORCESTER, MASS. 


ide, 32.5; ferrous oxide, 13.71; free and combined 
ammonia, 3.22; free acid, 18.745. In one instance free 
acid to the amount of 0.1% has been found and 0.04% 
has several times occurred. Hence it will be seen 
that the Worcester sewage contains an unusual 
quantity of inorganic salts, the amount of soluble 
sulphates and salts of iron is very large and the 
character is decidedly acid instead of alkaline. 

In designing sewers in this city, the quantity of 
sewage to be cared for is estimated on a population 
of 75 persons to the acre and 70 galls. a day to each 
person. One-seventh of the entire area is allowed 
for roofs and provision is made fora delivery of a 
half-inch depth of rainfall an hour from this area. 
The separate system is being introduced as rapidly 
as possible and there are a number of districts 
already sewered in this way. 

The outfall sewer leading to the disposal works 
is 42 ins. in diameter, of circular section, and has a 
grade of 6 ins. in 1,000 ft. The sewage flows at the 
rate of 2 to 5 ft. per second, and some 15,000,000 
galls. can be disposed of aday. This outfall sewer 
passes under the Blackstone River, where it was 
necessary to adopt the section shown in Fig. 1. The 
construction was quite difficult at this point, but 
the work was carefully done and the section is per- 
fectly tight. A bed of concrete was formed as shown 
in the cut, and then the courses of brick work were 
laid in such a manner that two Portland cement 
rings, 2 ins. thick, formed the whole into a 
water-tight mass. A 12-in. cap stone and paving 
blocks above and below the point where the sewer 


is a view looking toward the mouth of the box cul- 
vert, and Fig. 7is a section of the waste sewer, 
which has a form similar to those used in Berlin. 

In the plan of the works, shown in Fig. 2, the sec- 
ond settling basin has been cut by movable flash- 
boards, in order to drain off the sludge. Each tank 
is 100 x 6624 x7 ft. in size. The bottom slopes from 
each side toward the center with a fall of lin 80; a 
sludge drain of triangular section and a fall of 1 in 
80, runs from the foot of the outside wall toa main 
sludge channel, to be described later. 

These basins rest mainly on made land,the greater 
part of the site having been a swamp originally, con- 
sisting of soft, black mud from 1 to 9 ft. deep. In 
order to provide suitable foundations for the tanks, 
it was necessary to excavate this mud and refill with 
firm material. This was a work of no smali diffi- 
culty on account of the nature of the locality and the 
quantity of material to be moved. A railway was 
built across the swamp to some high ground not far 
oft, where it ran on a trestle in order to have a suffi- 
cient dumping ground. A Casson excavator was em- 
ployed to excavate the mud, which was dumped 
into cars and drawn out of the swamp to the trestle 
by means of a stationary engine and cable, the cars 
returning to the swamp by gravity. Whien the ex- 
cavator had removed a trench the whole length of 
the area, it was moved laterally over piles to an ad- 
joining position, and at the safhe time turned 
through a small angle, so that if the successive posi- 
tions of the apparatus were plotted the resulting 
figure would have something of a fan shape. 
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The excavation when completed was full of water 
from the adjacent swamp. Gravel was dumped 
into this water, and was puddled naturally. When 
the level was above the surface of the water the 
mass was repeatedly compacted with a 4-ton roller. 
No settling has been observed up to the present 
time. A concrete footing, 1 ft. thick, composed af 3 
parts of gravel, 2 of sand and 1 of Rosendale cement, 
was laid under all the tanks. The outside walls are 
built as shown in Fig. 5, a. On the 12-in. concrete 
footing, a rubble wall of small stones, well slushed 
with Portland cement, was first laid and then faced 
with 8 ins. of brick. The coping was made by means 
of a wooden mold clamped to the top of the wall 
and filled with a mixture of quarry chips and Port 
land cement, mixed in the proportion of 2 parts of 
sand tol of cement. The inside walls were formed 













in the same way, but with a slightly different sec - 
tion, shown in Fig. 5, 6. 

Before describing the method of disposing of the 
sludge, the very interesting cross section taken at 
« y, Fig. 2, and shown in Fig. 3, must be explained. 
Below the two 8-in. Portland cement bottoms to the 
main channel is a large brick archway of the shape 
and size shown in the figure, recalling the well- 
known Paris sewers. The bottom of the sludge 
drains have the slope shown by the dotted lines. 
The drains pass through the walls of the tanks, as 
shown in Fig. 4, and then empty into the main drain, 
which lead to a point A in the basement of the 
works, where a large sludge tank has been located. 

In cleaning a basin the purified sewage is first 
drained out through an 18-in. effluent pipe, see Figs, 
3 and 4, closed by flashboards at present, but to be 
fitted with an automatic gate later on. This effluent 
pipe is of cement laid with great care in a mass of 
concrete, as shown in Fig. 4. It is carried under the 
main channel tothe steps where it terminates in a 





box culvert, shown in frontelevation in Fig. 8. In 
this way allthe puritied sewage is discharged into 
the effluent pipe at the same point, for it will be re- 
membered that the sewage from the tanks flows 
down these steps. The arched vault runs under the 
whole length of the main channel and has another 
entrance at the opposite side of the settling basins; 
this will allow additions to be made to the plant at 
any time with but little difficulty and at small ex 
pense. The great advantage of this disposal of the 
works is that all the manipulation necessary in 
managing the precipitation process can be made in 
the house except placing the movable flashboards 
and opening the gates to the sludge and effluent 
pipes. 

The machinery for adding the chemicals is simple 
in theory, but somewhat complicated actually. 


FIG. 6. 










Effluent Pipe 
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SEWAGE DISPOSAL WORKS, WORCESTER 


Power is furnished by a 60-HP. Brown engine, 
which was bought second-hand and set up by Mr. 
ALLEN and his men. The boilers were supplied by 
Stewart & Co., Worcester, and are fed with coal 
taken from the shed where it is dumped direct from 
the cars. 

The lime is ground up and the powder carried by 
an elevator, similar to the bucket elevators used in 
handling grain, to the top floor, where it is sifted 
and the coarse parts returned to the grinders to be 
again crushed. The fine powder then passes through 
a chute tothe floor below. The sulphate of alumina, 
obtained by treating a good grade of clay with sul- 
phuric acid, is bought in the form of a fine powder. 
These chemicals are run through hoppers into the 
top of the agitators, where they are thoroughly 
mixed with crude sewage, taken from a point just 
outside the house and lifted by a centrifugal pump 
to the top of the agitators. It has been found that 
sewage is in every way as good as water for mixing 
purposes. There are 2 sets of 2 agitators each, one 


at 





set for lime and one for alumina, They are large, 
upright wooden vats, containing revolving arms for 
thoroughly mixing the contents. 

The method of operating the plant is the result of 
careful observation on the part of Mr. ALLEN and 
his assistant in charge of the works, Mr. ARTHUR 
ForseEs. They attribute their unusual success to the 
unceasing attention with which the crude sewage 
is watched both day and night, and the quantity of 
lime or alumina varied to correspond. 

The usual method of managing chemical works of 
this kind isto make a number of analyses of the 
crude sewage, and then average the results. The 
proper amount of chemicals to treat this average is 
then calculated, and it is the quantity so deter 
mined that is added at the works. Now, a moment's 
thought will show that, where the character of the 
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sewage varies considerably, it is impossible to obtain 
good results when such a method of treatment is 
employed, and it is to this rule-of-thumb working 
that the greater or less failure of nearly all previous 
works may probably be attributed. 

It will be remembered that the plant was obliged 
to be in running order in 1890, by act of the legis 
jature. As a matter of fact it was only a 
few days before the expiration of the time allowed 
by law that the sewage was first turned into the 
tanks, and much of the machinery was still to be 
set up. 

After a careful chemical examination of Wor 
cester’s sewage, Prof. L. P. Kinnicurr of the 
Polytechnic Institute in that city, reported that for 
every 1,000,000 galls. of sewage the addition of about 
900 Ibs. of quicklime for the neutralization of free 
acid, and 2,150 Ibs. in the form of miik of lime, or 
1,006 Ibs. in the form of lime water for the precipita- 
tion process proper, would under all ordinary tir 
cumstances probably give a satisfactory effluent, 
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Accordingly, when the works were first started, 
about 7 grains of lime were added for each gallon of 
sewage. A large party of city officials were present 
and. were rejoiced to see a perfectly clear effluent 
flowing down the steps to the waste sewer. This 
first success, however, was simply a matter of good 
fortune as will be seen. : 

A few days later the lime was shut off and the 
tanks operated as settling basins simply, without 
the use of chemicals; the effluent was of a yellow 
color and bad character. After this, Mr. FoBEs ex- 
perimented with different proportions of lime and 
alumina with more or less success, The buildings 
were unfinished at the time, and all testing had to 
be done in the open air under a hot June sun, Every 
one connected with the plant, however, was filled 
with Mr. ALLEN’s determination to make chemical 
precipitation a success, even the laborers taking an 
unusual interest in the work. It is to the foreman 


* of one of the sewer gangs, who has since developed 


a remarkable proficiency in handling the plant, that 
several of the improvements in the methods of 
treatment are due. 

Mr. Fosres met with many curious results dur- 
ing the first few weeks of operation. At one time, 
while the plant was working continuously with 15 
grains of lime tothe gallon of sewage, the water in 
the first basin was found to be fairly good, although 
slightly yellow in color, while that from the last 
basin was deep amber and very bad. 

After watching for some time, it was noticed that 
4 times in the 24 hours, the addition of lime alone to 
the sewage produced a very heavy green precipitate, 
which was called “green stuff” by the men, and 
that the effluent at that time was always yellow. 
Careful study and experiment proved that a very 
large addition of lime was necessary as soon as this 
dark matter appeared, while the addition of sul- 
phate of alumina was detrimental. Mr. ALLEN 
called at Washburn & Moen’s wire works, and 
found that their acids were emptied into the sew- 
ers 4 times a day. He then determined the cbharac- 
ter of the sewage during the day by a comparison 
of tests made every 5 minutes throughout the 24 
hours. These 5-minute tests are now kept up night 
and day, and the data gathered in that way are inval- 
uable. In order to determine whether the sewage is 
alkaline or acid, litmus paper was at first used. This 
was found to be much too rude a method, and at 
the suggestion of an officer of the Massachusetts 
Agricultural Station, phenolphtaleine was adopted 
and found to work successfully. This is a clear 
liquid which will turn deep red any solution that is 
barely alkaline, even if it fails to affect litmus pa- 
per. An equally sensitive test for acidity has not 
yet been found, although Prof. Kinnicutt hopes to 
have one soon. 

The waste acids carry with them a large amount 
of iron salts, and these salts are now generally used 
in the precipitation process in place of alumina, In 
treating an acid sewage containing no iron salts, the 
acid is first made alkaline with lime, and then sul- 
phate alumina, protosulphate of iron, or a similar 
salt is added as a coagulant. 

The method of using the lime was soon learned by 
the men in charge of the Worcester plant, but it was 
some time before the proper proportions of alumina 
were determined. The way in which the sewage is 
now handled can be best understood by an account 
of a recent visit to the works. 

The visit was made at 9 p. M.° On entering the 
temporary laboratory, Mr. Fonrs was found making 
preparations to receive the acids that were expected 
every moment. The settling tanks were running 
intermittently at the time, that is, they contained a 
suflicient quantity of alkaline and coagulating sub- 
stances to precipitate the impurities that the sewage 
then carried. Every 5 minutes a man brought in a 
beaker filled with crude sewage, which was at once 
tested to see if it was alkaline or acid, phenolphta- 
leine used in the tests. Occasionally a beakerfull of 
the sewage in the tanks would be triedin the same 
manner. If the tests had shown any acid reactions, 
more lime would have been added; as it was, nolime 
was used, the tanks being sufficiently alkaline to 
treat the sewage. 

Presently a beaker of the crude sewage was 
brought in, which was full of white jelly-like part- 
icles, On the addition of a little lime a very heavy 
green precipitate was thrown down. This was the 
‘“‘green stuff” already mentioned. As soon as it 

appeared an order was given to the engineer to 


start up, and the man in charge of the works called 
through a speaking tube to the workman who feeds 
the lime or alumina into the agitators to add 20 
grains. The lime is measured in boxes of two sizes, 
one having 7% lbs. capacity, and the other 14 lbs. 
When the order to add 20 grains comes up, the man 
examines a table and finds the proper amount of 
lime for 3,000,000 galls. of sewage, the flow now 
being treated. This quantity is dumped every four 
minutes into the hopper of the agitators, where it is 
mixed with sewage, and then passed out into the 
**salmon way,” where it is thoroughly mixed with 
the sewage by the agitation produced by the baffle 
plates. Where the amount of free acid in the sewage 
is very large the limeis thrown into the hopper 
more frequently. The tables used by the workman 
begin as follows: 
Table of Weight of Box and Lime. 


Grains per Net Ibs. Lime and Lime and 
gall. in 4 mins, 746 Ib.-box. 14-Ib. box. 

1 1.25 8.75 15.25 

2 2.28 9.75 16.25 

3 3.50 11.00 17.50 

4 4.75 12.25 18.75 


The box rests on the platform of a scale and the 
lime is measured by placing the beam weight at the 
number of pounds taken from the table and then 
filling the box with lime until it balances. 

When the acid was coming down in large quanti- 
ties, 80 grains a gallon were added every 4 minutes. 
This addition of the lime makes the sewage alkaline 
and allows the iron salts to act as coagulants. If 
only three-fourths of the proper amount of lime is 
added, no difference in precipitation can‘be noticed, 
but the effluent is yellow in color on account of the 
free acid present. It has been found that enough 
iron salts come down with the “green stuff” four 
times a day to supply, asa rule, coagulants for all 
the sewage except that of Sunday. The engine is 
run generally only while this “green stuff” is flow- 
ing, the works being operated intermittently. The 
iron salts and acids are thrown into the sewers, as 
stated, 4 times every working day, the last dose of 
the week appearing at the disposal works about 9 
Saturday evening. This is carefully kept in the 
tanks and acts as a coagulant for several hours; 
one unusual record of 12 hours’ precipitation with a 
single charge of *‘ green stuff” has been made. As 
soon as the iron salts have been exhausted, the en- 
gine is started and sulphate of alumina added in 
proper quantities to the crude sewage. 

As might be expected, most of the sludge is pre- 
cipitated in the first basins. The first and second 
basins are cleaned every 30 hours, the third every 2 
to 21¢ days, the sixth every 2 weeks. The sludge is 
drained into the sludge tank at A, Fig. 2, as already 
explained ; from that point it is lifted by a centri. 
fugal pump to a pipe line which carries it to a tract 
of land of little value, where it is run into large 
sludge basins formed by earth embankments. It will 
eventually be burned in a furnace. 

The improvement in the character of the river 
water below Worcester has been very noticeable, 
although the works have been running but 5 
months, and only a part of the sewage is now 
treated. The effluent is clear and odorless, and of 
so pure a character that Prof. SepGwick, of the 
Massachusetts Institute of Technology, states it 
may be drunk with impunity. At the time the 
works were visited not the slightest odor could be 
detected at any place, not even at the sludge 
basins, 

The exact figures of the cost of operating the plant 
have not yet been made public. The chemicals used 
are equivalent to about 2 tons of lime a day, and 
cost in the neighborhood of $14. Only a fourth of 
the sewage is now treated, however, so that the 
chemicals will probably cost considerably more 
when the whole flow is treated. Nine men are em- 
ployed, four during the night and five in the day. 
Few or no more men will be needed when the full 
sewage flow is turned through the works, but, of 
course, the quantity of chemicals used will increase 
in proportion. The estimated cost of treating the 
whole volume of sewage is somewhat under $20,000. 
The tanks outfall sewer, buildings and machinery 
cost about $78,000, much less than the original esti- 
mate. In a later issue we will give some photo- 
graphic views of the plant. 

The disposal works were designed by the Chief 
Engineer of Worcester, Mr. CHARLES A. ALIEN, 
who was ably assisted by Messrs. RICHARD FOBEs, 
Superintendent of Sewers, F. A. McCLURE and 
ArTHUR ForsBgEs. The city authorities have done 


everything in their power to aid the engineers, a), 
have always supplied the necessary funds withou; 
an objection on the ground of expense, a gratify ing 
and somewhat exceptional fact. ; 

In ENGINEERING NEws for Jan. 19, 1889, the Eas: 
Orange, N. J., chemical disposal works, the first «/ 
the kind in this country, were described. The plant 
was designed to treat a more uniform sewage than 
that just described, and was very successful wnti! 
its management became a matter of politics. It jx 
probable that the success of these plants will great], 
diminish the dislike with which many engineers at 
present regard chemical precipitation. 





Electric Welding. 





In ENGINEERING NEws for May 5, 1888, we gave a 
description of the then recently invented electric 
welding process and an account of the phenomena 
observed during the operations. Since that time 
the scope of the work done has been broadened 
greatly and the claims made by Prof. THoMson have 
been shown to be well founded. The electric weld. 
ing machinery is now so widely adopted that the 
following description, abstracted from a paper on 
the subject by Sir FREDERICK BRAMWELL, is of 
special interest, We would also call attention tothe 
cuts of the rheostat, an instrument which is now ex- 
tensively used on electric railway and motor plants 
for controlling the speed of the armatures by regu. 
lating the resistance in the circuit, and is not as well 
understood as it should be. 


It seems but a very short time since Mr. HENRY 
Wipe, of Manchester, first showed by the use of 
dynamos, having field magnets excited by a  sep- 
arate dynamo, how he was able to heat pieces of iron 
wire of as great a length as 15 ins., and of 4 in. in diam- 
eter. Now it is possible to electrically heat up to the 
welding point, and beyond it, sections of iron having 
80 times as great an area as those with which Mr. 
WILDE dealt, and were sufficient power at hand these 
sections could be almost indefinitely enlarged. 

It is common knowledge that electrical energy is com - 
pounded of electromotive force, or preferentially *‘pres- 
sure,” multiplied into the amount of the current. 

Whenever this electrical energy has to pass through a 
conductor, the resistance of that conductor to its passage 
destroys a certain portion of the electrical energy, which 
energy so destroyed reappears in the form of heat, and 
must appear in the very conductor which has been the 
cause of the destruction of the electrical energy. There- 
fore the amount of heat produced must be that which is 
the thermal equivalent of the electrical energy destroyed , 

Although electrical energy is represented by the multi- 
plication of the pressure into the current, it will be found 
that the heating effect of any given current is independ- 
ent of the pressure. 

Take for example 3 incandescent lamps in series, and 
assume each of them to be a 33-volt lamp, needing say 99 
volts to pass the current through the 3 lamps; then it is 
obvious that after passing through the first lamp 33 of 
the volts will have disappeared, and the pressure at the 
point of entrance of the current into the second lamp will 
be 66 volts, and similarly at the point of entrance to the 
third lamp will be 33 volts. The lamps being in series 
the current will be the same in all, and the illuminating 
power (the index of the temperature, and, in this case, of 
of the heat) will be the same in all 3 lamps, because the 
same amount of electricaLenergy has been absorbed by 
the third lamp in the fall of the electrical pressure from 33 
volts to zero, as was absorbed in the first lampin the fall 
of the pressure from 99 volts to 66 volts. Again, take the 
case of a piece of wire, say 3 ft. long, heated by an elec- 
tric current, and suppose the current enters at 99 volts 
pressure and leaves at zero, obviously at the end of 1 ft. 
of the wire the pressure will have dropped to 66 volts, 
and at the end of 2 ft. to 33 volts; but the same current 
goes through and therefore the heating effect is uniform 
from end to end. 

To pass to another subject—the heat produced in 
relation to the current employed—take the follow- 
ing instances. Assume a wire of a length of 1, and 
of such material that 100 volts will send through it 12 
amperes, 100 x 12 = 1,200 of electrical energy (i. e., 
1,200 watts); then assume this 1,200 of electrical energy 
will be destroyed, and will be converted into heat in 
the length of 1. Assume next that the wire be reduced 
toa length of %; then the resistance being halved, and 
the initial electrical pressure remaining the same, the 
amperes which pass through will be doubled, = 24, and 
the watts will be 100 x 24 = 2,400; this loss of electrical 
energy will be reproduced as heat in a wire of only % 
length, and therefore the effect per unit of length will be 
fourfold. Again, let the wire be made of a length of 2; 
then the resistance being doubled, the amperes (if the 
nitial electrical pressure remains the same) will be 

hal ved, and the watts will be reduced to 100 x 6= 600 dis- 
tributed over a length of 2, and therefore the heating 
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effect per unit of length will only be one-fourth of that 
which obtained when the wire was ofa length of 1, ie., 
the heat per unit of length varies as the square of the cur- 
rent. 

As regards the heating effect of any given current upon 
different materials; if there were an absolutely perfect 
conductor, which offered no resistance to the passage of 
an electric current, no amount of electrical energy could 
heat it, because no extent of conductor could destroy any 
part of that electrical energy. On the other hand, in the 
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Fortunately, the materials commonly needed to weld— 
iron and steel—hold a very happy position in the scale of 
metals, for the purposes of being electrically heated. 

The limit of the temperature to which a metal can be 
raised by the passage of a current through it will depend 
primarily upon this, that the heating of the metal will so 
increase its resistance as the temperature is increased 
that the quantity of current flowing through it—the 
initial pressure being constant—will be reduced until a 
point isreached at which equilibrium is obtained, the 
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FIG, 3.—TRANSFORMER. 


case of a material absolutely impermeable to an electric 
current, it need hardly be said that no heating could re- 
sult, as no current could pass. 

Leaving the consideration of these two practically 
impossible materials, and going to the domain of the 
practically possible, it is found that a piece of ordi- 
nary iron, 1 ft. long and 1% ins. in diameter, or having 1 sq. 
in. of sectional area, will, at usual atmospheric tempera- 
tures of, say, 60° Fabr., offer so much resistance to the 
passage of 10,000 amperes of current as to reduce the elec- 
tric pressure in passing through by some half volt = 5,000 
watts, or, in other words, to destroy in every second of 
time 3,700 ft.-lbs. of electrical energy demanding in substi- 
tution 4.5 units of heat to be developed per second. 





temperature attaining its maximum when the losses by 
radiation, conduction, and convection equal, in a given 
time, the increment of heat arising from the destruction 
of electrical energy in that time, a maximum which cin 
only be increased by an augmentation of the initial press- 
ure. 

This increase of resistance to the passage of the cur- 
rent, as the temperature increases, is of great utility in 
electrical welding. Consider the two ends of bars to be 
welded mere ordinary rough surfaces; the first contact is 
made upon numerous points; through these the current 
passes, and they become rapidly heated and offer more 
resistance. As endway pressure is applied; the surfaces 
in contact become of larger and larger area. The greater 


toe condition of low pressure and of large current. 
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current seeks those parts which, although in contact, tHE. : 
are at a lower temperature, and this goes on until con ; ot 
tact and uniferm temperature are obtained all over. Hf 

As the particular form of electrical energy needed to RTE 

produce heat is that of large current and low pressure, it tha 
is clear there must be very a great difficulty, amounting i a 
almost to a commercial impossibility, of transmitting elee i i 
trical energy in such a form over any but very short dis ib he 
tances, fo, unless the conductors were of enormous size, He ( 
they themselves would be injuriously heated by the pas ' HP 


sage of the current; and, moreover, the pressure to drive 
these large currents through any considerable length of 
conductor would be so large a percentage of the working 


pressure as to add very greatly to the power required. ; i} 

For these reasons it is desirable that the electrical : i 
energy should only take the form of large current and 1 i J 
low pressure in the very neighborhood of the welding ma i A 
chine itself. A mode of accomplishing this is to bring the ‘ tT 
dynamo and the weiding machine into one structure. But “0 
probably for general purposes and for use at many sepa st 
rate points in a factory it will be more convenient to ied ' 
adopt the plan wherein the electric energy is developed ie. i 
by the dynamo in the form of considerable] pressure and Mu 
of small current admitting of ready transmission by con hh? red 


ductors to the various welding machines throughout the 
factory, and then the conversion, by means of transform 
ers, of this condition of electrical energy into the needed 


A machine for welding thus constructed ts shown in 
front and end elevation in Figs. 1 and 2. This machine 
and others having modifications to suit them for different 
classes of work—embodies the results of the labors of 
ELinu THOMSON, who is so well known for his scientific 
attainments and for the many improvements he has made 
in connection with electricity. 

A suitable framework supports the various parts and 
maintains the objects under operation at a convenient 
working height. The high-pressure current (“ alternat, 
ing”) arrives and departs by leads (as shown on Fig. 2) 
embracing in its course the transformer. This trans 
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former is seen in longitudinal and cross section in Figs. 3 bie 

and 4. bi tele 
The transformer consists of a hollow cylinder or sleeve if i 
ec, built up of disks of wrought iron insulated by paper Hee 
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round about the walls of which cylinder is wound longi 
tudinally the insuiated copper wire conductor ddd. In 
the particular machine under consideration the wire 
makes in all 72 convolutions lengthways around the 
cylinder. In the space left in the interior of the 
ianer parts of the convolutions there is piaced a 
central longitudinal hollow copper core e, to the ends of 
which are attached the main copper conductors//. It is 
by this arrangement that the high-pressure current is 
caused to set up an induced low-pressure current, i. ¢., 
is in effect transformed into the needed low-pressure cur 
rent of large quantity, and is conveyed to the material to 
be heated. This conveyance is effected by the contact 
between the copper conductors / f and the gun-metal jaws 
gg.each provided with a binding screw to grasp the 
object to be welded or heated. 

Reverting to the diagrams of the machine, Figs. 1 and 
2, it will be seen that one of the holding jaws gg. in ad- 
dition to sliding on the prolongation of the conduct: rs / /, 
is guided ona bar h, along which it can slide, the other 
jaw being fixed so as to prevent its endway movement. ‘gee 
The operative jaw, which gives the endway pressure, has 
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its position controlled by the screw ) in the hand wheel k, ; 
by which the rapid setting up, and also the withdrawal! ' 
of the pieces from contact, the one with the other, can be if 
effected, while the final pressure is given by the ratchet ti 
lever arrangement / operating upon the same screw j . 


The jaws are bored up to admit of the passage of water 
through them, and the flow is maintained by indiarubber et 
pipes; but this provision is only necessary in case of long if { 
continued working. : 
With this arrangement of machine the electric current 
is conveyed by conductors of large area, and of admirable ! 
conducting power, to the pieces to be heated, and very 
near to the ends of those pieces; that is to say, the distance 
the current has to travel is short, and thus the effective 
head or pressure needed to drive the current through is 
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low; some 3 ins, only, or even less, of the pieces to be 
welded are heated up; 6 ins. could, of course, be equally 
well heated up by the same current, but if there were no 
other resistance than the metal being heated, then the 
operative electric pressure would have to be doubled and 
the horsepower would be doubled, 

To regulate the current which is needed for the particu- 
lar work under operation there are provided: First, an ar- 
rangement shown in sectional elevation and planin Figs. 
5 and 6, and in the detail section, Fig. 7, by which a vari- 
able resistance can be put into the circuit between the 
exciting dynamo and the field magnets of the principal 
dynamo; second, a switch placed close to the machine by 
which the ourrent can be cut off altogether. The resist- 
ance consists ofa light vertical cylindrical case, having 
slate ends, and containing a number of German silver 
wire coils running from top to bottom of the case, and at 
the top passing through the slate insulation and terminat- 
ing in metallic blocks insulated in a ring. A central non- 
conducting spindle carries a handle and an arm which 
bears on this top ring, and isin contact with the under- 
side of a metallic ring above. According to the position 
of the arm, any number of these vertical wires can be 





made inthe development of electric welding and metal 
working, it being understood that even while this present 
paper is in preparation, advances are taking place in the 
working out of details. It is not, therefore, intended to 
have this paper take the character of a complete state- 
ment, but rather that it shall be a brief review of some 
phases of the development of the art. 

In this art, the foundation experiments were made 
about four years ago. The author had the pleasure of 
describing some of their results, particularly relative to 
electric welding, ina paper written in the latter part of 
the year 1886. The appearance of that paper aroused 
considerable interest in the subject, which has con- 
tinued from that time, and it is curious to note how it 
has caused the revival of early attempts to use the elec- 
tric arc in metal welding or working, sometimes in con- 
junction with a magnet for displacing the arc and con- 
verting it intoa blow pipe of great intensity, the latter 
being a proeedure due, it is believed, to Werdermann, in 
the early days of the production of electric arcs from 
dynamo machines. 

It is not my present purpose to deal with any of these 
are methods of electric metal work. Their practicability 
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thus put into the circuit to add to its resistance. Both 
the handle which deals with the exciter currents and the 
switch by which the current can be cut off altogether are 
brought within easy grasp of the operator. 

Within the limits of the power of the machine any de- 
sired current can at the will of the operator be passed 
through the pieces being heated, and this current can be 
maintained with absolute steadiness, can be increased or 
can be diminished, thus giving a control of the tempera- 
ture which probably could not be obtained from any other 
source of heating. Furnished with this mode of regula- 
tion, the operator can vary the electric pressure so as to 
cope with the augmented resistance arising from the in- 
crease of temperature. 

Another paper on the subject of more than usual 
interest was read at the recent New York conven- 
tion of the American Institute of Mining Engineers 
by Prof. Thomson, the designer of the machinery 
now universally used. We give below a very full 
abstract of this article, it being one of the most com- 
plete general descriptions of the process yet pub- 
lished: 

The purpose of the present paper is to call attention to 
some of the more prominent steps in the progress being 
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the form of bars of various cross sections, or in the form 
of tubes or pipes to be abutted and united, or in the form 
of plates. It is evident that a pipe is virtually a plate 
rolied up with its edges joined. The form of the pieces i 
of little moment, provided that they permit secure clamp 
ing for the passage of the current and manipulation. The 
surfaces to be united are fi:st brought firmly into contac 
the pieces being held in heavy conducting clamps for the 
purpose of carrying acurrent into them. The current 
having been put on, heating of the metal between the 
clamps takes place to a degree which may be regulated at 
will, or may be automatically controlled. The pressing 
of the surfaces together unites them, if the joint be a butt 
joint, while a lateral or transverse pressure, such as tat 
of hammering or pressing in dies, is used to make a lap 
joint. The hammering or pressing is also useful with 
joints in iron or steel when butt welding is done, particu- 
larly where great strength is required, and the origina) 
section at the joint is to be preserved. Such hammering 
or pressure may be applied simultaneously with the 
progress of the welding operation, or immediately there 
after, while the metal is still hot. 

It is proper here to correct an impression which has 
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FIG. 7.—RHEOSTAT, 


is doubtful. So farasis known to the author, there are 
no existing ir stances of the use in practice of the electric 
arc for welding, though numerous attempts have been 
made, which have failed from one cause or another. 

The operations with which this paper deals are those in 
which the heating effect of electric currents traversing a 
solid metal conductor gradually brings the metal to the 
working temperature. This temperature is, in the case 
of easily fusible metals, much below a red heat, and is 
hence unattended with luminous effects, which, however, 
appear in the case of metals softened or fused with 
greater difficulty. 

Electric welding occurs between pieces of all metals 
thus far tried, though the perfection of the joint obtained 
varies with the metals and with the conditions under 
which the work is performed. Many different metals 
unite each to the other, and in many cases the union 
is such as to possess a strength or tenacity equal to that 
of both, or of the weaker of the metals joined. In other 
cases it is not so strong, owing to wide differences in the 
physica) nature of the metal or alloys, or in their tenden- 
cies to surface union, Perhaps the incipient alloying at 
the joint may affect the strength, according to the nature 
of the alloys possible to be thus formed. 

The pieces to be united in electric welding may be in 


gained some currency—namely, that it is the extra 
resistance caused by the break or limited contact be 
tween the meeting portions of metal which gives 
rise to the heating in electric welding. While this limi- 
tation of contact surface undoubtedly hastens the heating 
at the joint, it is nevertheless a fact that a solid bar, 
joining the clamps of an electric welding machine, will be 
heated betweer those clamps to welding temperature 
and may be upset by the approach of the clamps, one to- 
ward the other. Indeed, this process is actually employed 
to upset collars on shafts, or to set or fasten in place, by a 
sort of riveting action, collars which have been placed as 
rings, more or less closely fitting, upon a bar or shaft. 
The real cause of the concentration of the heating effect 
at the joint, or betweer the clamps, is the relatively 
greater conductivity of other portions of the welding cir- 
cuit, which circuit is usually composed of massive copper 
conductors, kept cool, in the case of large work, by 
circulation of water. By thus keeping the clamps 
cool, as well as the conductor in which the 
welding currents are generated, their conductivity 
is preserved from running down and there follows a 
greater accentuation of heating effect at she joint, with 
the added result of a considerable saving in the electrical 
energy required todo the work. _In the larger work it 
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has also been found that hydraulic pressure may be ad- 
vantageously employed, both for clamping and making 
contact with the pieces to be welded or worked and for 
pressing the pieces together in forming the joint. The 
pressure can be regulated in this case by a pressure 
governor to aconstant amount for a piece of given size. 
A scale of pressure corresponding to certain sections and 
materia's can be made beforehand, after which the opera- 
tion may proceed without skill or knowledge on the part 
of the workman, whose duty is then confined to replacing 
pieces in the clamps and turning on the current of pre- 
determined force. 


In the practice of electric welding, the conditions of 
holding in the clamps, the pressure of the pieces together, 
and the volume of current required, can be determined at 
the outset, so that a given piece of work can be repeated 
without variation of result. The operation is therefore 
capable of being made automatic. The present tendency 
in the construction of electric welding machinery is 
toward having its action in most respects automatic, so 
as to leave little to the skill or dexterity of the operator 
in charge. 


The practical results are not very different, whether 
continuous currents or alternating currents are used. 
It has been shown that in conductors of large 
section the tendency of alternating currents is to keep 
to the surface of the conductor or to flow in the part 
of it farthest away from its center. This is undoubtedly 
true as atendency, but how far this tendency will be 
allowed to develop itself will depend on the drop of po- 
tential in a given length of conductor. The practical re- 
sult may easily be that there is really a uniform heating 
effect throughout the section of the bar; and without doubt 
the conditions could be selected to secure such a result. 
In welding the ends of two bars, however, they are fre- 
quently rounded, and at the start meet only in the center. 
In such cases, whether the current be alternating or con- 
tinuous, the heating effect begins at the center. 

A glance at some of the typical actions and conditions 
found to exist in the welding of different metals may not 
be out of place. With metals such as lead, tin and zinc, 
the degree of heat does not, of course, produce light, 
and the progress of the heating cannot be watched by the 
eye, as in the case of iron or steel. Therefore the plastic- 
ity, softening or fusion is really the index of the heat 
which the abutted ends have acquired. If the precaution 
be taken to shape properly the meeting ends of the sec- 
tions before applying current and pressure, the joining 
of lead pipe sections, end to end, can easily be accom- 
plished electrically, and the joints are very good and 
sound. The welding occurs best by an actual 
fusion of metal. The meeting edges are best made 
beveled or tapered so as to expose a smaller section 
than that of the pipe or bar to the melting action of 
the current. On account of the poor conductivity, for 
heat and electricity, of lead and its alloys, comparatively 
large sections may be worked by moderate current 
strength as compared with copper. 

The metal tin welds electrically with ease, as does also 
zinc and even such brittle metals as antimony and bismuth 
present no difficulties. The welding of aluminum re- 
quires special precautions, but can readily be accom- 
plished, and the joints, when properly made, are excep- 
tionally strong and tough. In this case, recourse is gerf- 
erally had to the automatic welder, in which machine the 
conditions prior to putting on the current can be very ac- 
curately set. In fact, while by hand-work a considerable 
proportion of failures will occur in aluminum welding, by 
the automatic machine good joints may be made in regu- 
lar succession. Even magnesium, oxidizable as it is, is 
readily welded because it melts before reaching the tem- 
perature at which it takes fire. In the welding of brass 
to brass, the conditions for the most successful work vary 
somewhat with the nature and composition of the alloy 
and here it may be remarked that a much greater current 
strength is required than in the case of iron of equal sec- 
tion, although the specific electric resistance of cold iron 
is nearly the same as that of brass, and the latter metal is 
much more fusible. This requisite of larger current for 
brass is due to the fact that with brass and similar alloys, 
such as German silver, only a comparatively small in- 
crease of resistance takes place with the increase in tem- 
perature, while with iron the resistance at the welding- 
heat is a number of times as great as that of the cold 
metal. 


The behavior of copper in welding by the electric current 
may be noted. It isan example of a metal of very high con- 
ductivity for heat and for current. Naturally, to weld it 
electrically, the current strength required will be much 
greater for < given section than for metals of smaller con- 
ductivity. The heat produced escapes rapidly by conduc- 
tion, and the low resistance of the metal requires a great 
current to be passed to cause it to heat. This is compen- 
sated for, in large part, by the fact that the copper re- 
quires a very low potential, or E. M. F.—less than a volt 
across the joint. The ra‘e of energy-consumption being 
the product of the current used by its electromotive force, 
and the total energy consumed being the product of this 
by the time, it will be seen that if a copper weld be made, 
in a short .time the losses by conduction and radiation 
from the joint can be kept down to a moderate percentage 
of the total energy. Copper, as is well known, 


becomes decidedly softened before melting, and is, 

therefore, often forged hot. Hence, joints may be 

made apparently withouj real fusion; or, in other cases, 

when a lighter pressure for forcing the pieces together is 
used, a real fusion of portions of the meeting ends may 

occur. While in the electrical welding process joints are 
obtainable with most metals without the use of any flux, 
it is not the less true thata flux is sometimes desirable 
for good work, particularly with those metalsthe oxides 
of which do not melt at the temperature of welding or 
union of the pieces. Thus a flux should be used with 
brass, which has a temperature of welding and union be- 
low that of the fusing points of oxide of zinc or of copper, 
while a flux is not an essential in the welding of copper, 
the melting point of which is above that of its oxide. In 
like manner, a temperature which will melt the oxide of 
iron on the surface of a bar is below that of the welding 
of soft iron, while such a temperature would ruin tool 
steel. The latter requires, therefore, a flux to be used 
with it, melting at a safe temperature and dirsolv- 
ing the scale. The covering action of a flux is aiso useful 
in most cases to prevent oxidation. A peculiarity of the 
electric welding process, and one which renders it capa. 
ble of forming joints,even where metals may be coated 
with oxides infusible at the temperature of fusion of the 
metals themselves, is the expulsive power exerted to re- 
move metal sidewise from the joint, and thus bring un- 
oxidized, clean surfaces into contact at fusing tempera- 
tures. It is this fact which more than any other accounts 
for the universal applicability of the process to metais 
and alloys. For example, the chief obstacle to the solder- 
ing or welding of aluminum may be the skin of alu- 
mina formed on its surface when hot, which not only pro- 
tects the metal from further oxidation, but prevents its 
union with other pieces of metal. The alumina is only 
fusible at the highest temperatures, whereas the metal 
fuses at about a red heat. Let two pieces, however, be 
vigorously pushed together while softening at the joint, 
then the oxidized surfaces will be thrust aside outwardly 
from the joint and the new metal of the interior of the 
pieces will come together in the cleanest possible state 
and unite. The removal of the burr or excluded metal of 
the joint can be afterward effected with proper tools. 

The uniting of iron and various grades of steel is, of 
course, the most important industrial use of any welding 
process, and this is particularly true of an electrical one. 
The behavior of soft iron is particularly favorable to the 
welding operation. Its greatest plasticity before fusion 
renders its working and welding easy and simple. In the 
case of steel, forthe higher grades of which. especially, 
the ordinary blacksmithing operation is liable to be very 
uncertain, the electric process is rendered easy and cer- 
tain for all grades. When it is remembered that the exact 
conditions of current, conduction and pressure at the 
joint may be made definite, and are perfectly under con- 
trol, itis seen at once that, if the pieces are weldable at 
all, we can even establish an automatic control of the 
welding after these conditions have been once deter- 
mined. 


Electric welding machinery is now constructed in 
which these features are incorporated, and which is, at 
the same time, provided with appliances for shaping or 
hammering the joint, so as to preserve the diameter and 
increase the toughness of the metal thereat. Where the 
heat of the welding tends to change the structure or cause 
a tendency to granulate, hammering may be applied to 
retain the structure or to renew it during or after the 
union of the metal process. 


The process seems destined to work a revolution in pipe 
coiling operations. A machine will soon be tested which 
is intended for welding sections of 6-in. extra heavy pipe 
together endwise. The current developed in this machine 
may reach 70,000 amperes, though its normal work will 
demand somewhat less than this. Most of the details of 
this and the other welding apparatus thus far constructed 
and put to use have been devised and arranged by Mr. 
HERMANN LEMP. to whom the greatest credit is due for 
the original character and effectiveness of the machinery 
itself. Lieut. W. B. Woop has also had in charge a num- 
ber of special pieces of work in adapting the welding pro- 
cess to several important applications. 


Somewhat akin to pipe welding is the making of armor- 
piercing shells from sections of varied grades of steel and 
without screw joints. The sections are made separately, 
such asa head or point of high grade steel, a tubular 
middle section of softer, and a soft back piece perforated 
for loading; or the shell may be made of two sections 
only, jointed near the middle. 

An important matter which may be mentioned in this 
connection is the facility with which the milder graces of 
steel may be manipulated in the welding by electricity. 
The advantage of the superior strength of the steel over 
puddled iron may thus be secured, which allows the use 
of a cheaper material, and less of it for a given strength. 
This remark applies forcibly to chain-making, in which 
the substitution of low steels for iron secures the double 
advantage mentioned, with the other advantages of the 
electric process over the ordinary ways of working. Con- 
siderable attention has therefore been given to the de- 
velopment of machinery for chain work and a small 
working apparatus has even been made, which takes a 
wire from a reel and turns out lengths of chain with 


electrically welded links; the operation being automatic 
throughout. 

It will readily be understood that the heating effect of 
very heavy electric currents may be applied to other cases 
of metal working than welding. Thus, it may be used 
to heat pieces for soldering or brazing, an operation which 
only differs from welding inthe use of a more fusible 
metal between the surfaces to be united. In fact, an 
electric brazing machine has been regularly in use for some 
time past for bicycle construction, while in other instances 
such welding takes the place of joints formerly made by 
brazing with the blow pipe. 

Among the operations which can be readily performed 
electrically is that of heating a rivet in place by current 
passed through it and heading it while hot. In numerous 
trials it has been proved that short, straight sections may 
be used as rivets, and both heads formed simultaneously 
either as projecting heads or as countersunk heads. 
The heating action may be so quick as actually to heat 
the rivet without communicating heat to the plates; or it 
may be slower, and the plates themselves may partake, 
in part, of the welding action, so that the rivet welds to 
the plates. Naturally the current for this work is large, 
but the potential required is low. The degree of 
applicability of the process in practice will, it 
appears, depend on the conditions and requirements 
in each case, The operation is evidently only a 
modified upsetting process, in which the section of metal 
bet ween the clamps or current conveying blocks is heated 
Itis, of course, not essential to this operation that the 
whole length of the rivet be heated, or that both heads be 
formed at the same time. In fact, the projecting end of a 
rivet may receive contact from the heading blocks as one 
terminal of the circuit, and the return or opposite ter 
minal may be the plates to be riveted, and this would be 
the preferable arrangement where the rivet body was 
long and the plates to be riveted together were thick. 
The author has, in addition, devised new riveting opera 
tions specially adaptable to the electric process. 

Considered in relation to automatic character, re nge of 
adaptability, the convenience and cleanly nature of the 
work, the perfect control of temp -rature secured, and the 
uniformity of result, the electric welding and metal 
working processes are decided advances over the prior 
art, and seem destined to a wide application. Already 
they have given rise to new methods of construction and 
have produced new articles of manufacture, and they will 
doubtless advance continually in this respect, in addition 
to their application to old constructions, or to the replac 
ing of old processes in establishing manufacturers. 


Organization of Maintenance of Way, South- 
ern Pacific Raiiway. 


‘ 


By recent changes, the offices of Superintendent 
of Track, Assistant Superintendent of Track, Divis- 
ion Roadmaster and Superintendent of Bridges and 
Buildings are abolished, and the office of Engineer 
of Maintenance of Way is created. The latter 
officer, under the control and direction of the Gen- 
eral Manager, bas charge of track, structures and 
improvements and additions thereto on all operated 
lines. Division Superintendents have the immed- 
iate supervision of all men employed inthe Main- 
tenance of Way Department on their respective 
Divisions. 

Resident Engineers, under the direction of the 
Engineer of Maintenance of Way, or his assistants, 
are charged with the general direction and super 
vision of all menin the Maintenance of Way De- 
partment on the respective divisions within their 
districts, assigning to each division such a number 
of men as may from time to time be necessary. 

The new organization is: W. G. Curtis, Engineer 
of Maintenance of Way: J. H. Wallace, Arthur 
Brown, Assistant Engineers, with headquarters at 
San Francisco; Messrs. N. B. Kellogg, Thomas Fitz- 
gerald, H. Cooley, Wm. Grondahl, W. C. Ambrose 
and H. Hawgood, Resident Engineers. 


THe LONDON SUBWAY, under the river Thames 
to Southwark, was officially opened by the Prince 
of Wales on Nov. 4. The distinctive departure from 
English railway practice is that the division of the 
traffic into separate classes is abandoned. There is 
a uniform charge, and one class of aecommodation 
for all passengers. 


THE Ruope IsLaAND State HovusE ComMIsstox 
offer a prize of $500 for the three best designs from 
Rhode Island architects. Th-se three will compete 
with not more than six architects outside the State. 
The proposed building is-to cost $1,000,000. Rhode 
Island is a small State, but the inducement oftered 
to local architects seems too small in proportion, 
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The New Croton Dam. 


(WITH INSET.) 


In our issue of Oct. 11, a full abstract was given 
of the report of Mr. A. Fre_ry, Chief Engineer of 
the new Croton Aqueduct, on the building of a high 
masonry dam. The chief point in this report is that 
after a careful study of the strata underlying the 
lower Croton basin with reference to the foundations 
of this dam, and considering the possible demands 
for water by New York within the next twenty 
years, Mr FTELEY concluded that a less expensive 
dam, higher up the valley, was best adapted to 
meet the modified conditions brought about by the 
delay in the commencement of the proposed Quaker 
Bridge dam. 

As a resuit of the investigations referred to, 
which were very thorough, three favorable dam sites 
were considered, and these are compared in the fol- 
lowing table, showing the principal features of the 





structure and the estimated cost in each case: 
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The “ No. 2” above given is the one illustrated in 
our inset, approved by the Chief Engineer and vir- 
tually passed upon by the Aqueduct Commission. 
In coming to this conclusion Mr. FTELEY was chiefly 
guided by the fact that it is essential to supplement 
the old Croton dam as soon as possible by some 
means of storing a much greater amount of 
the rainfall on the lower Croton watershed 
than is now stored by the existing dam. Had 
the Quaker Bridge dam been commenced at 
the same time that the new aqueduct tunnel 
was started, some of the money now being ex- 
pended on the dams on the upper branches of the 
Croton River might have been saved, or their con- 
struction postponed for some time to come. But 
the Quaker Bridge dam was not commenced at the 
time proposed, for well known reasons, and it would 
require six years from date to complete it. The 
additional storage is wanted at once, and itisa 
question of absolute necessity. To meet this de- 
mand, forthe upper Croton, the East Branch, Bog 


| 
| 


| Estimated cost. | 
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Railroads, roads 
clearing 

Muscoot dam, 
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| Years. | miles, 
6 77 





| 
Feet. | Feet. | Feet. | Feet. : 

Quaker Bridge....... 130 | 91 271 1,402 | 34,000,000,000) $4,087,000 | $1,075,000 | $300,000 | 377.8 
Cornell's... vWacees 9 «|| (67 229 1,736 | 30,000,000,000) +3,650,000 | 1,075,000 300 000 5 376 3 
(/Masonry..........} 105.5 | 100.5 206 995 | 16,000,000.000) 2,450,000 | 910,000 300,000 4 355.4 

No. 2.4 Earth and mason- | | 

NO.4 ry, a8 recom- | | 
\ mendea.. -| 105.51 100.5 206 995 | 16,000,000,000' 1,750,000 910,000 300,000 3to4 | 365.4 
* Top of dam assumed at elevation 206. +t Approximate. : ' 








COMPARATIVE SECTIONS: SHOWING (1) MAXIMUM 


SECTION THROUGH SPILLWAY. (2) MAXIMUM 
SECTION, WERE A MASONRY DAM BUILT AT NO. 


2 SITE. (3) COMPARATIVE SECTION OF QUAKER 
BRIDGE DAM. 


‘Brook, Titicus River, Carmel and Amawalk dams 
are being built by the Department of Public Works, 

But a means of storing the rainfall on the lower 
Croton watershed is just as essential, and for this 
purpose a high dam is necessary. In this connec 
tion Mr. FTELEY questions whether, for a long time 
at least, so large a storage as provided by th: 
Quaker Bridge site is consistently needed now, and 
thinks it would be more advisable to build a smaller 
structure at site No. 2, which would afford ample 
storage capacity for the next 20 years, or possibly 
forthe whole time that the Croton watershed can 
be depended upon for the water supply of New 
York City. 

A dam of the same crest height as the proposed 
Quaker Bridge dam would, at site No. 2, store 16 
billion gallons of water, with a watershed above it 
of 355.37 sq. miles, or only 22.4 sq. miles less than at 
Quaker Bridge. Records of the gaugings taken for 
many years show that the amount of ter collected 
in the stream at Croton Dar ‘> rue , ear extending 
from February, 1880,t: Feoruary, 1881, if entirely 
retained for the use of the city, would have fur- 
nished a daily average of a little less than 250 mil- 
lion gallons. In order to ascertain the probable re- 
sults of the system of storage, including the reser- 
voir just mentioned at site No. 2, Mr. FTELEY caused 
computations to be made of the records of flow 
day by day during the extreme dry year 1880-1881, 
and applied them to the probable management of 
the storage, on the supposition that two such ex- 
treme dry years would follow one another, and that, 
at the beginning of the first the reservoirs 
were, in one case full, and in another 
case half full, the. amount of water col- 
lected in, and drawn from, each _ reservoir 
being taken in proportion to its individuai drainage 
area to the total area of the watershed. The dia- 
grams in the chief engineer's office indicate the fact 
that, after taking into account the loss by evapora- 
tion, there would be left st the end of two years, 
just before the spring freshets, an amount of stor- 
age equivalent in the first case to 14,000 million gal- 

ons, in the second case to 8,000 million gallons. Ow- 
ing tothe well-known irregularity of the rainfall 
over various parts of the watershed and in succes- 
sive years, it is obvious that the actual distribution 
of the flow for two subsequent dry years would 
vary from the results just presented, but they are 
sufficient to show that, in the instance given, cov- 
ering two successive very dry years, a daily supply 
of 250 million gallons would have been maintained, 
with a surplus equivalent to an additional daily 
quantity of about 40 million in one case and of 20 
million gallons in the other. This amount is deemed 
ample for all legitimate demands for the next 20 
yea and the saving in interest account on the 
arger outlay for the Quaker Bridge dam would 
more than pay for the dam now under consideration. 

In comparing dam No. 2 with the Quaker Bridge 
site the only point of inferiority lies in ihe fact that 
it drains 6% less area of watershed. But it is su- 
perior to the older site in that: It can be built in 3 
or 4 years instead of 6 years; it requires 1,600 acres 
less land: avoids the necessity of building a high 
and costly bridge over the present Croton dam, and 
the construction of new roads and bridges bet ween 
it and Quaker Bridge; the total cost is much less, 
and the dam being of less height above the river 
bed, all risks of accident, leakage, delays, etc., are 
lessened in proportion to the height and length of 
the dam. 

An inspection of the inset plans makes the pro- 
posed structural features plain. The radical de- 
parture from previous dam building practice lies in 
the fact that the earthen dam is simply an unbroken 
water barrier, unpierced by pipes, gates or galleries 
usual in such structures. All waste water will pass 
over a spillway 1,000 ft. long, excavated out of the 
rock, bounding one side of the valley, and this 
water will then pass by a stepped channel to the 
river below the dam. Thecrest of this spillway is 
197 ft. above tide, with 3 ft. above that for 
movable stop-plank. The top of the embankment is 
20 ft. higher or elevation 220 ft. above tide, and will 
support a roadway connecting the two sides of the 
river. 

A section of the spillway is shownin the upper 
left hand corner of the set of sectional views, which 
clearly shows the advantages of this riethod of con- 
struction where there is rock bottom to found upon. 


The “ blow-off,” located at the intersection of the 
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dam and spillway, is for the purpose of emptying 
the reservoir when necessary, and the entrance gal- 
lery to this “‘ blow-off” is carried on masonry, as 
shown in “the*section through spillway.” The gate- 
chamber inside the spillway is over the old Croton 
Aqueduct, and is intended to control that supply. 
The separate “ comparative sections” show—(1) 
The maximum sectiop of the masonry spillway, 
with a base of 95 ft. (2) The maximum section of an 
all-masonry dam, were such built at the new Croton 
site. (3) The Quaker Bridge section, in comparison 
with the foregoing. 


The Segment Erector of the Hudson River 
Tunnel. 


The segment erector used in the Hudson River 
tunnel, and shown in the accompanying cuts, con- 
sists of an ingenious arrangement of 3 hydraulic 
cylinders carried by a frame running on rails laid 
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either direction. This piston is fastened at each end 
to a latticed frame, provided at one end with 4 
converging bars to which the segments, weighing 
1,000 Ibs. each, are attached as shown in the cuts. 
The manipulation of the erector is very simple. 
The frame is run back on the track until the erector 
is above the segment it is desired to place in posi 
tion. After this has been attached to the 4 bars as 
shown in the section, the piston of the double ram is 
lifted by admitting water with one of the levers 
shown in the elevation and section. The frame is 
now run forward until the segment is a little in ad- 
vance of the ring of which it will forma part. The 
horizontal rams are now started; the piston of one 
is forced out while that of the other is forcedin. In 
this way the shaft carrying the latticed erector arm 
is revolved until the segment is approximately in 
position. A slight motion of the double and single 
rams now forces it into the exact place it is to oc- 
cupy, and retains it there until firmly riveted. The 











on brackets which are fastened to the sides of the 
tunnel just below its horizontal diameter. This de- 
vice is used to put into place the iron segments of 
which the tunnel lining is built. 

The frame consists of 3 longitudinal plate girders 
connected at the ends as shown in the plan. Di- 
rectly over two of these girders a pair of cast iron 
hydraulic cylinders, 6 ft. long and of 6% ins. inside 
diameter, are firmly attached. Working in the cy- 
linders are the plungers, each carrying a 17-in. pul- 
ley at the end and supported by small wheels. A 
7-in. shaft runs through the longitudinal girders as 
shown in the cross section. A large drum, 2}; ft. in 
diameter, is keyed to this shaft between the iron cyl- 
inders. A heavy lug is cast on each of these cylin- 
ders, and one end of a chain is attached to each lug; 
the chain passes around the drum in the direction 
denoted by the line of smali crosses on the plan. 

Attached to the front of the 7-in. shaft is a double 
hydraulic ram, the piston of which can be moved in 


working pressure is 1,000 Ibs. per sq. in., the lifting 
ram has a stroke of 3 ft. 444 ins., and the horizontal 
rams have a stroke of 4 ft. each. The whole opera- 
tion is thus extremely simple and has been found to 
work wellin practice. The erector was designed by 
Mr. E. W. Morr, the engineer for the contractors, 
and was built by Sir Wm. Arrol & Co., at the Glas- 
gow works, 


PERSONAL. 


Mr. NEHEMIAH ALLEN LEONARD, President of the 
Connecticut River R. R. since 1880, died at Springfield, 
Mass., Nov. 7. 

Mr. C. W. McCMEEKIN has been apppointed Chief 
Engineer of the Des Moines & Northwestern Ry. with 
headquarters at Des Moines, Iowa. 

Mr. DonALpson has been appointed Acting Di- 
vision Superintendent of the Mahoning Division of the 
New York, Pennsylvania & Ohio R. R. 


Wm. R. Hutton, Chief Engineer. 


DuNHAM & PAINE, civil and consulting engineers, 


late of Cleveland, O., have moved their office to New 


Vork. Their address is Room 31, No. 150 Broadway. 


Mr. PETER BrRowN has been elected superintend 


ent of water- works, at Allentown, Pa., in place of S. 5S. 
THOMPSON, resigned, who had held the position 17 years. 


Mr. WM. B. MANTER, Superintendent of the Gil- 
bert Car Works, Troy, N. Y., has accepted the position of 


Superintendent of the Northern Car Shops at Minne 


apolis, Minn. 


Mr. JAMES M. EpWarps, Vice-President of the 
Louisville, New Orleans & Texas R. R. is reported to be 
probable successor of Mr. J. T. HARAHAN as General 
Manager of the line. 


Mr. S. H. MALLORY, Vice-President and General 
Manager of the Corpus Christi & South American Ry., 
has resigned. He is succeeded by Mr. P. Doppriper, 
Vice-President, and Mr. Joun B. ARMSTRONG, Gene ra 
Manager. Mr. J.J. Cocke has been appointed Chief Engi 
neer, vice Mr. D. J. THAYeR, resigned. Mr. Winuiam 
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HYDRAULIC ERECTOR, HUDSON RIVER TUNNEL 


E. W. Mo if Designer. 


Davis, late of the Galveston Western Ry., has been ap- 
pointed General Superintendent. The company’s offices 
are at Corpus Christi, Tex. 


Mr. JoHN MULLIGAN, Superintendent of the Con 
necticut River R. R., has been elected President, vice Mr. 
N. A. LEONARD, deceased. Mr. MULLIGAN was appointed 
Master Mechanic of the road in 1852, and Superintendent 
in 1868. 


General Superintendent F. E. MERRILL, of the St. 
Louis & San Francisco Ry., has tendered his resignation, 
in order to accept a position with the Chicago & Erie 
R.R. Hehas held his present position since the Atchi 
son, Topeka & Santa Fe system absorbed the line. 


Mr. H. J. STANLEY has been appointed City ino 
gineer of Cincinnati, O0., vice Mr. James A. STEWART. 
Mr. Wiiuis P. THarP has been appointed Superintendent 
of the Water-Works Department, and Mr. F. A. Tucker, 
Superintendent of the Street Cleaning Department. 


Mr. R. E. Peary, Civil Engineer, U.S. N., opened 
the season course of the Lecture Association of the Uni- 
versity of Pennsylvania, in Philadelphia, Nov. 10, with a 
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lecture describing his explorations of the Greenland in- 
land ice fields, which were the most complete ever made. 


Mr. C. E, WessterR has been appointed Assistant 
Chief Engineer of the Lehigh Valley Railroad Co., with 
headquarters at the office of the second vice-president, 
South Bethlehem, Pa. Mr. WEBSTER was lately Chief 
Engineer of the Schuylkill & Lehigh Valley Railroad Co., 
with office at Schuylkill Haven, Pa. 


Mr. DANIEL PA BURNHAM, of Chicago, has been 
appointed by the World’s Fair Directory to the position 
of chief of construction, with asalary of $12,000 per year. 
Mr. BURNHAM will have general charge of the construc- 
tion of the fair buildings, and is to organize the bureaus 
of architecture, engineering and landscape gardening,and 
sanitary arrangements. 


Mr. T. W. WorsDELL, Locomocive Superintendent 
of the Northeastern Ry. (England), has resigned, but will 
continue to act as consulting mechanical engineer for the 
company. Mr. WoRSDELL is well known in connection 
with his compound locomotives, which are in successful 
operation on the Great Eastern Ry. and Northeastern Ry. 
He will be succeeded by Mr. WILSON WORSDELL, and Mr. 
GEORGE GRAHAM will be the assistant superintendent. 


NEW PUBLICATIONS. 


The Metallurgy of Steel. Vol. 1. By HENRY MARVIN 
Howe, A. M. (Harv.) 8S. B. New York: The Scientific 
Publishing Co., 4to, pp. 380; 221 cuts, 222 tables, good index, 
$10. 

We have already” expressed in a few words our high ap- 
preciation of this masterly and exhaustive work, which 
seemed to demand careful review at our hands, and a full 
notice of which, therefore, has been postponed longer than 
it otherwise would have been; nor can we now make the 
notice as fullas weshonld be glad to do, did time and 
space permit. The work is one almost without paralle) 
in its complete, thorough and practical presentation of 
every side of acomplex and constantly advancing art. 
Many works of this general nature (although few quite so 
elaborate and complete) have been published from time 
to time for which the information was chiefly gath% 
ered from matter already in print. A few, as notably 
Drinker's “Tunneling” have exhaustively treated sim- 
pler arts by original investigations. The present work 
advances beyond these in being very largely the result of 
personal investigations into details not yet in print, com- 
bined with a pretty thorough and diligent sifting of the 
great amount of printed matter relating to such a many- 
sided industry. Consequently, few works which are so 
satisfac’ ery as this, from a theorectical stand-point have 
so practic il acast to them, and contain so much of accu- 
rate practical information. 

In regard to this the author says in his preface: ‘* Such 
a work cannot, of course, be carried out without much 
compilation; but by far the greater part of the labor has 
been expended in the original work of discussing the data 
thus compiled, and in acquiring wholly new data by ex* 
perimental research or prolonged examination of the 
processes described. For example, there are about 200 
[222] tables in this volume; and all of these but about 20 
(and most of these 20 are very small) are either wholly 
original or consist mainly or wholly not of matter pub- 
lished by others, but of numbers calculated therefrom.” 

While the work is entitled only “The Metallurgy of 
Steel,” it necessarily treats elaborately of the metallurgy 

of iron also. The first two chapters relate to the effect of 
carbon in iron and to tempering and annealing; the next 
six (to p. 90) to the effect of silicon, manganese, sulphur, 
phosphorus, chromium, tungsten and copper; zinc, tin, 
lead, etc. The next two chapters (to p. 163) to the gases 
in iron, and effect ef escape of gas from it, and prevention 
of blowholes., 

The next two chapters (to p. 259) relate to the molecular 
characterisiics of both iron and steel, to changes by 
crystaliization, cold working, hot working, welding, 
punching and shearing. These chapters are full of practi- 
cal information on all kinds of points relating to steel. 

The next four chapters (to p, 361) relate to the four main 
processes of manufacturing steel, direct, charcoal-hearth, 
crucible, Bessemer; while the work closes with appen- 
dices on manganese, silicon, chrome, tungsten, copper, 
titanium and nickel steel, and on anti-rust coatings and 
lead quenching. 

It is unnecessary to go much beyond Fig. 1 to Fig. 5 of 
the volume to get a pretty correct general idea of what 
may be expected from the work. There are original dia- 
grams, based on some thousands of records illustrating 
the effects of carbon upon iron, and they give one in a 
momenta very clear idea of its effect. 1t is rather dis- 
couraging to attempt to follow through the work, and at- 
tempt to note all the similar instances; we cannot 
attempt it. But the large number of interesting and 
original diagrams is a conspicuous feature of the work, 
and greatly aids to make its discussions intelligible. 

To review the work properly, in the sense of touching 
upon all its notably good or bad points, and correcting all 
its errors of fact or theory, is in every sense of the word 
a task quite too much for us. The reviewer ex-officio 


“Enc. News, Aug. 2, 1890, p. 102. 


knows a great deal more about the subject than the au- 
thor, and it must be a poor reviewer, indeed, who can not 
go over an encyclopedia work like this and find a few 
points not in it which he thinks ought to be in it, and 
certain things init which might have been left out or 
stated differently. But we deem it more honest to 
frankly confess that the author knows more about the 
subject than the reviewer, who has examined the volume 
to get light. rather than to give it; while to attempt 
anything like a summary of the author’s main conclu” 
sions on even single departments of the subject 
would lead us quite too far. We had intended 
to do this for the one subject of rail maufacture, 
but we shall be in the end doing a_ greater 
favor to those who feel a real interest in that question by 
simply referring them to the volume, with the remark 
that the author dwells at length on the importance of the 
process of manufacture (temperature, speed of rolling, 
number of passes, etc,), as compared with chemical com- 
position or other details of that nature. Let who will 
preach, however, and let him preach never so well, it 
seems impossible to make buyers of rails take enough in- 
terest in this side of the problem to be willing to pay any- 
thing at all for differences of process which profoundly 
modify the quality of the product. A second edition ef 
vol. I. is now in press. 


—The Metallurgy of Silver, Gold and Mercury in the 
United States. By Thomas Egleston, L.L. D., Professor 
of Mineralogy and Metallurgy, School of Mines, Colum- 
bia College. Vol. II. Gold and Mercury. New York. 
Jobn Wiley & Sons, 8vo, pp. 920; 140 cuts, $7.50. 

This second volume of Dr. Egleston’s work, though 
somewhat slow in making its appearance, renders full 
amends in the very complete manner in which the subject 
is presented. The contents relate to placer and hydraulic 
mining, drift mining, arrastra gold treatment, stamping 
and amalgamating machinery, the Plattner process, 
parting gold and silver and treatment of mercury. Under 
these general heads the matter is treated: in very ‘full 
detail, and 140 well-made illustrations add much to the 
value. Both this volume and the preceding one are the 
results of the extended personal investigation of Dr. 
Egleston himself, in the mining regions of the United 
States, and these investigations have been continued and 
supplemented by constant correspondence with former 
pupils and others in direct charge. As should be expected 
from this method of study the resulting work is a thor- 
oughly practical one, filled with matter that only inti- 
mate personal knowledge can afford. As an example of 
matter contained in this treatise of interest to others than 
metallurgists we might mention the parts devoted to the 
construction and cost of ditches for conveying water, the 
loss of water by leakage, the many legal “‘miners’ inches,” 
the quantity of water delivered by many of the important 
ditches, etc. The cost per cubic yard of ditches is given as 
varying from 5cts., in Yreka,Cal.,to l0and 20 cts. per cu. yd.; 
$1 per cu. yd. is far above the average. Detailed tables are 
given of the cost of several long ditches, and also of the 
sizes, capacity and grades of a long list of mining ditches. 
The same is done for the grade and dimensions of flumes 
and pipe constructions. In a word, this treatise covers 
the whole range of the metallurgy of gold and mercury 
in this country; and ina clear, pleasing and interesting 
manner conveys information of exceeding value to all in 
any manner interested in the production Of these precious 
metals. 


—Interstate Commerce Commission Proceedings.— 
Relative Rates on Pig Iron to New England Points from 
Hudson River Furnaces and from Ohio and Pennsylvania 
Furnaces. Within the past 15 years there have been 18 
blast furnaces in operation along the Hudson river; now 
the plant at Poughkeepsie is the only one in blast, and its 
owners claim that the rates charged them on their ship- 
ments to New England markets are high in proportion 
to those charged furnacemen in Ohio and Pennsylvania. 
They based this claim principally on the ground that the 
Boston & Albany R. R. charges less for its proportion of 
the haul on the Western iron than for hauling the Pough 
keepsie iron the same distance. The Commission decided 
however, that the rates charged the Poughkeepsie furnace 
are net unreasonable. The law does not require that 
through rates and local rates should be the same for the 
same distance. 


—Relative Rates on Live Hogs and on Hog Products 
Srom Points in Iowa and Missouri to Chicago,-This was a 
case brought by the Chicago Board of Trade in behalf of 
Chicago pork packers, in which it was shown that the 
rates charged on live hogs to Chicago from the above- 
named points is 5* to 100% greater than on the dressed 
hogs and packing house products. ‘the Commission 
found no excuse whatever for this discrimination against 
Chicago pork packers; apd while they did not grant quite 
all that Chicago asked, they did decide that rates must 
be made the same in all respects on live hogs and on hog 
products between the points named after Nov. 15, 1890. 


—On Schools: With particular reference to trade 
schools. By Joseph M. Wilson, A. M., C. E., President of 
Franklin Institute. Reprint from the Journal of the 
Franklin Institute, of October, 1890, This is a careful 
study of a most interes‘ing subject, made under peculiarly 
favorable circumstances, The 154 octavo pages cover the 


present practice in elementary and trade schools in France 
and Great Britain, and in most cases record the results of 
personal observation and study of this practice. An ab- 
stract would fail to do this paper justice, and we com- 
mend it in full to all interested in extending to this 
country the good work done by the institutions de 
scribed in London and Paris. 


—Architectural Sketches, with Suggestions Applicable 
to Modern Structures. Pamphlet. Bradford Gilbert, 
New York. 

A collection of sketches, by Kirby, Meeker, Vander- 
hoof and others, of a number of Mr. Gilbert’s more recent 
buildings, with a description of some of the designs. 


NOVEMBER MAGAZINES. 

The articles of technical interest in the November 
magazines are comparatively few. One of the most in- 
teresting is a long and admirable popular description of 
the Grand Cafion of the Colorado, prepared by Mr. 
RoBert B. STANTON for Scribner's Magazine, but the 
articles and illustrations which he has contributed to our 
own columns (ENG. NEws, Oct. 18, 1890 and Sept. 21, 1889) 
give a much better idea of its practical capabilities, either 
as a railway route or asa mining region, very naturally. 
Still the article is an excellent supplement to what we have 
published on this marvelous freak of nature. which is 
destined eventually, beyond doubt, to become a very im” 
portant and much-traveled railway route. 

Scribner's also contains the conclusion of Mr. N. S. SHa- 
LER’s interesting papers on ‘“‘Nature and Manin America,” 
in which he speaks more discouragingly than seems quite 
warranted of the irrigation capabilities of our arid region, 
and hence of its probable future, and anticipates the 
growth of a considerable but in the end second-class 
population in the great Canadian Northwest, the general 
character of the population being kept down because of 
the narrow range of crops which can be grown and the 
severe and long winter. He predicts as te the continent 
generally that ‘“‘the underground workers are evidently to 
be, in the century to come, something like as numerous 
as the soil tillers,” which seems a pretty large-sized con- 
clusion from any facts as yet visible. 

As a study of a limited district of our country (southern 
California), Mr. Coas. DUDLEY WARNER'S sketch of “Our 
Italy” in Harper's is a singularly complete and satisfac- 
tory article. The sketch of its climate and characteris” 
tics, and the reasons therefor, is particularly clear and 
good. Mer. CHILp’s continued description of Chili is also 
very compiete. 

Mr. ALBERT SHAW’s article on ‘‘How London is Gov 
erned,” in the Century, has certainly the most important 
moral for Americans of any article in all the magazines. 
The government of our cities is the greatest and most 
mortifying defect of our political system. We are dis- 
tinctly behind all the world in regard to it, and as a gene- 
ral appreciation of how much worse we are must precede 
all real reform, we urge most earnestly upon all municipa 
engineers to read this and all other like sketches of what 
decent municipal government is, as understood and prac- 
ticed abroad. What promises to be a remarkable series 
of articles on “An American in Thibet,” a hitherto un- 
known land, begins in the same issue. 

An article in the Popular Science Monthly (cribbed 
from the Nineteenth Century) on “The History of a Star,”’ 
by Prof. J. NORMAN LOCKYER, is certainly one of the bold- 
est and most logical speculations on the elemental prob- 
lems of the universe-which has appeared, and as such 
must inevitably be read with interest by those who are 
keeping track of the recent great achievements in astron- 
omy- Prof. LockYER seems to all but demonstrate that 
all our so-called elements are really nothing more than 
metamorphic forms of hydrogen or some closely allied 
substance as yet unknown. 

The Forum contains a number of articles of much 
economic and technical interest. The closing one, on 
“Western Farm Mortgages’ is perhaps the most signifi- 
cant. Prof. WINCHELL’s ‘‘ Recent Views about Glaciers” 
on the North American continent in the ice age, is an 
article of rather special interest. The North American 
Review contains little of strictly technical interest; and 
the light shed by a symposium on “What Congress has 
Done” comes a little late and is a little dim in comparison 
with that afforded by recent occurrences, 

TRADE PUBLICATIONS, 

—Emery Wheels, Some Suggestions in Regard to Their 
Use and Selection. Pamphlet, 20 pp. Brown & Sharp 
Mfg. Co. 

A copyrighted article on the method of using emery 


wheels, particularly on grinding machines of the pub. 
lishers. 


—Manual of the Maxim Automatic Machine Gun of Rifle 
Caliber. By Hupson Maxim, American Representative 
of the Maxim-Nordenfelt Guns and Ammunition Co., Lim., 
London, England. 8vo., pp. 28, 19 plates. 

It is hardly fair to class this asa trade publication. It 
is what by its title it purports to be, a thorough manua! 
of this terrible and marvelous gun, tha latest form of 
which we shall shortly give a fuller description of. 

—Ventilation and Warming of Builéings upon the 
principles designed and patented by Isaac D, Smgap 
417 Locust St., Philadelphia, Pa,—A very well illustrated 
exhibit of the principles and devices described relating to 
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heating and ventilating by the use of hot air. A valuable 
part of the work is devoted to the dry closet system for 
use in school buildings, fully illustrated and explained. 





SOCIETY PROCEEDINGS. 


Engineers’ Club of Cincincati.—At the last meeting 
17 members were present. Mr. J. C. Lemon read a paper 
on “Cast-iron Water Pipe.” 


The New York Railroad Club will hold an adjourned 
meeting at the Gilsey House, New York City, on Nov. 20, 
at 2:30 p.m. The new constitution and by-laws will be 
submitted for adoption, and officers elected. All railroad 
men and makers and dealers in railroad supplies are in- 
vited by the executive commi:tee to be present. 


The American Institute of Electrical Engineers 
will meet, on the evening of Nov. 18, at its rooms, No. 12 
W. Thirty-first St., New York City. Dr. Louis Bell will 
rea’ a paper on the “ Theory of Compound Winding for 
Constant Potential.’’ A note will also be presented by Mr- 
Chas. Steinmetz on “* A New Method of Analyzing Arma- 
ture Reactions of Alternatiors.” RaLpu W. Pore, Sec. 


The Western Railway Club will hold its next meet- 
ing on Nov. 18 at 2P.M.,initsrooms in “The Rookery”’ 
Building, Chicago. Subjects-—‘‘Steel-tired wheels and 
their fastenings;” discussion of Mr. Rhodcs’ paper on 
“Swing-beam and Rigid Trucks;” some further data on 
this subject is expected from Mr. D. J. Darrall, of the Illi 
nois Central R. R. “Draft Rigging,” a paper by Mr. C. 
A. Schroyer. W. D. CrossMAN, Sec. 


American Society of Mechanical Engineers.—The 
serci-annual convention was held this week at Richmond, 
Va., beginning on Tuesday, Nov. ll. The headquarters 
were at the Exchange Hotel and the sessions were held in 
the same building. The members from New York and 
points further east came on special cars, arriving et Rich- 
mond early Tuesday morning, and spent the day in visit. 
ing manufactories and points of interest in and about 
Richmond. At4p.M. the first session washeld. The 
Mayor of Richmond, Hon. J. Taylor Ellyson, welcomed 
the visitors. He spoke of the desolation that held sway 
in Richmond at the close of the war, and drew the con- 
trast with the present. Thecity has now 750 manufac- 
tories in which 20,000 people are employed, and the value 
of their annual product is $35,000,000. The population is 
now about 85.000 and the tax valuation has risen from $19- 
000,000 at the close of the war to $55,000,000. 

President Oberlin Smith responded briefly to the 
Mayor's welcome and then delivered the annual address 
taking as his subject “‘The Engineer as a Scholar and a 
Gentleman.” The following is a condensation: 


Far back among the ages,in times beyond the ken of 
history's written page, the young world invented the en- 
gineer as the creator of its coming civilization. He it 
was who established synthetic methods and sewed to- 
gether fig-leaves into a mantle which was a prototype of 
our textile fabrics, and, in analagous metal patchwork, 
our steam boilers and ship hulls of a_ later age—one large 
piece made from many small ones. He it was who, with 
sticks and puddled clay, established the first order of 
architecture—Adamesgue, or whatever name it bore. He 
it was who, before he happened to think of a Pullman 
car on a steel rail, built the roads and rude wagons which 
made the dawn of commercial and social life possible. He 
built the bridges which brought tribes and nations into 
communion and eee them to reduce their uncomfor- 
table excess of population by making machines with which 
they could kill each other. 

Throughout the earth, in all ages, the engineer has 
wrested from nature her well-kept secrets, and has made 
his non-engineering friends comfortable by showing them 
how to deal with the material world around them. Were 
it not for the engineer in history’ our fashionable society 
would probably all be modelled upon that of Terra Del 
Fuego, where an entire wardrobe consists of a piece of 
fur, held upon the windward side of its wearer Our 
roofs would be the caves and trees; our food, shellfish and 
fruits and nuts—good enough dinner courses in their 
way, but they would not be washed down with Pommery 
Sec; our roads would be but foot trodden ths. our 
bridges fallen logs; our weapcns stones ana clubs. 

Does the agere te mass of engineers attain to as 
high a professional standard as. ali things considered, our 
modern civilization would lead us to expect? Does this 
body of men, who, without question, are of vastly more 
importance to the world than those of any other one 
profession or trade, stand as high in the estimation of 
their fellow men as their important position would seem 
todemand? And is their craft (one which, if properly 
ee requires as much learning as do the crafts of 

w or medicine) thoroughly as one of the 
learned professions ? 

To these queries we engineers cannot, unqualifiedly, 
give an affirmative reply. In tne first place, we co not in 
allcases make high enough and absolute enough our 
standard of qualifications for admission to ourranks. In 
the second we donot have our forces systematically 
ol nto a mighty army, with unbroken front, 
which would compel to a proper degree, the admiration 
and respect of the non-engineering world for the profes- 
sion asa whole. We have, on the aqutenry been fighting 
too much on the \, Sacre pesachte, and have too often 
shown the world liant dashes individuals, unsup- 
ported by the great body of their fellow-fighters. 

The speaker then traced the causes which had led to the 
growth of esprit de corps among military engineers 
more than among civil engineers. He discussed the train- 
ing proper for engineering students and advocated a liter- 
ary as well as a scientific education. Continuing he said: 
1-To many of our young men who are faithful students 
and workers, but who are = to take a full 
college co er who, yet more unfortunately, can take 
no course at beyon i the common school or academy, 
are apt to imbibe a contempt for belles-lettres, and even, 

some ‘or the shade of Lindley Murray himself. 

wish to be intensely engineers, and are willing to be 


nothing more, ignoring social life and other pleasures in 
their zeal for their chosen work. 

To such young men the advice cannot be too strongly 
given: Do not limit your future happiness and that of 
your friends and associates by becoming mental hermits 
—onesided, unsymmetrical characters, with ideas running 
ina single groove. Not only for your social happiness, 
but for your professional advancement, for your worldly 
prospects in wealth and reputation, make yourselves fit 
to appear as educated men of the world, not in the bad 
sense of being familiar with its vices and ready to sneer 
atits homely virtues, but in the | r sense of being 
ready to meet men anywhere, of any degree, upon their 
own ground, familiar with their methods and acquainted 
with their ways. 

We may all congratulate ourselves that engineers as a 
body do rank high as gentlemen the word over. There 
are, of course, exceptions. as there are in all vocations, 
whether with priest or doctor, counsellor or gowned judge. 
Happily the tendency of an engineering education is to re- 
fine rather than coarsen, and this is, I think. the case with 
the study of scieace in any of its forms. As we have seen 
that the very name of engineer is apt to include and carry 
with it a fair degree of scholarship, so this scholarship 
carries with it, and includes a certain inherent gentility, 
just as does scholarship in other and quite different 
branches of learning. Engineering has, however, the 
advantage enjoyed by other purely scientific studies; 
namely, an absorbing interest in its devotees that entices 
away from frivolity and dissipation, the dealing with pure 
truth and with that resistless logic of nature that leads to 
veracity and accuracy of character and speech. Who, that 
has mingled freely in engineering circles, has not noticed 
the comparatively high moral tone and solidity of charac- 
ter prevalent in their personnel ? 

So let our schools throw a mantle of refinement over the 
young men. Make them not alone truthful, temperate, sci- 
entific skillful, business-like, scholarly, but healthy, erect, 
graceful, socially accomplished, possessing “‘manner,” 
as wellasmanners, Give them a horror of careless pro- 
nunciation and orthography, and such a practical respect 
for etiquette and fashion as will make them use either at 
willas an expedient tool, while, perhaps, contemning it 
theoretically. Search one of these men for personal and 
well used implements of his calling, and expect to find 
not only tape-line and calipers, but a thumbed-up volume 
of Shakespeare or Emerson; not only a two-foot rule and 
an “aneroid.” but a card case and a nail-brush. 

Catch wethus young the rising generation, thus lead 
them and guide them toward the highest possible ideals 
of morality, science, work, scholarship, and gentleman- 
hood, meanwhile organizing our forces by standardizing 
our methods and by federating our societies, great and 
small, for unity of action in matters where unity may 
seem desirable (but retaining their autonomy for local and 
departmental objects), and the early half of the twentieth 
century will see and recognize a noble guild, girdling the 
earth both intellectually and materially, whose power and 
influence will lead mankind forward yet more than 
in the long past toward all that makes for prosperity, for 
purity, for pleasure, and for peace. 

In the evening a reception was given to the society by 
the Governor of Virginia, Phillip McKinney, at the 


gubernatorial mansion. 
WEDNESDAY, NOV. 12. 


At the mornirg session the current business of the 
Society was disposed of, The Treasurer's report showed 
the Society to be in excellent financial condition. Secre- 
tary HuTToNn read the report of the library committe, 
giving the details regarding the purchase of the Society's 
house. The tellers reported result of the ballot for officers 
for the ensuing year. Mr. R. W. Huntof Chicago was 
elected President; and to the offices of Secretary and 
Treasurer Messrs. F. R. Hutton and Wm. H. Wiley 
were re elected. 

The three Vice-Presidents which retire this year are 
Messrs. J. Rorden,Wm., Kentand C.B. Richards. The gen- 
tlemen elected to fill their place were Stephen W. Bald- 
win, New York; John F. Parkhurst, Cleveland, and Alex- 
ander Gordon, Hamilton, O. The three retiring managers 
are Messrs. 8. W. Baldwin, Frederick Grinnell and Mor- 
ris Sellers. Those elected to fill their places were Andrew 
Fletcher, New York; W. R. Warner, Cleveland, and Cole- 
man Sellers, Jr., Philadelphia. 

Mr. Geo. H. Barrus, Chairman of the Committee on “A 
Standard Method of Conducting Duty Trials of Pumping 
Engines,’ read the printed discussion, and remarks were 
made by Prof. Jacobus and Prof. Denton, who praised 
the report in high terms, and also by Messrs. F. Meriam 
Wheeler, Barr and Hawkins. The report was finally 
adopted. 

The report was read and adopted of the committee ap- 
pointed to confer with delegates from other engineering 
societies on an engineers’ congress to be held during the 
Columbian Exposition. A letter was read from Mr. H. L. 
Bensse, referring to a proposed note book on mechanica. 
engineering, modeled upon a German publication, but 
the matter was laid on the table. 

The reading of the papers announced in the programme 
published two weeks ago was then begun. After the first 
two had been presented Mr. W. H. Adams, of New York, 
read a paper on “An Engineering Problem at Richmond, 
Va.,” as preliminary to the day’s excursion, and adjourn- 
ment was then taken. 

In the afternoon the society were taken on an excursion 
by boat down the James River, to visit the U.S. Moni- 
tors, Drewry’s Bluffand Dutch Gap. 

The evening session was devoted to the presentation of 
the papers previously announced. 

PAPERS READ AT THE MEETING. 

The first of the regular papers on the list was one by 
Frank Van Vleck, of Los Angeles, Cal., on “Light Cable 
Road Construction.” The paper described the single 
track cable railway recently completed at San Diego, Cal. 

The next two papers were by Prof. R. H. Thurston. 
One entitled “Authorities on the Steam Jacket; Facts 
and Current Opinions,” was a symposium of opinions as 


to the gain or loss in steam jacketing. The animated 
discussion at the New York meeting, one year ago, on 
this topic, was, of course, the thing which led to the 
preparation of the paper. The authorities quoted dated 
from the days of Watt to the present time; and the testi- 
mony was very conflicting, tending on the whole, how- 
ever, to show that the use of the jacket tends to economy, 
especially for slow speed, high expansion engines, using 
wet or saturated steam of high pressure. 

The second paper by Prof. Thurston discussed the well- 
worn topic of chimney draft, and described experiments 
which proved the falsity of the theory of Peclet and 
Rankine that there is a temperature of maximum de- 
livery of gas within the range customarily observed in 
temperatures of steam boiler chimneys. The author 
also added hisown theory concerning chimney draught. 

The paper on “A Novel Form of Flexible Tubing” is re- 
printed elsewhere. A paper by Prof. R.C.Carpenter, “Heat 
Transmission Through Cast Iron Plates, Pickled in Nitric 
Acid,” described experiments with plates 0.45 ins. thick 
and about 45 sq. ins. area, both untreated, and immersed 
in weak nitric acid from 9 te 40 days. Calling the trans- 
mission of heat through the untreated iron 100s, plates 
immersed for about 40 days ina 5* acid solution trans- 
mitted but 70%. A plate of pine wood of the same dimen- 
sions as the cast iron showed a conductivity of but 1.6¢. In 
former experiments by Mr. P. M. Chamberlain described 
in a paper by Prof. KR. H. Thurston, read at the Cresson 
meeting of the American Society of Civil Engineers, the 
loss in conductivity when plates were treated with acid 
alone was found to be inappreciable, and not until the 
plate was oiled and varnished was any important decrease 
in conductivity apparent. 

‘The next three papers on the list were by Prof. De Vol- 
son Wood, and were entitled “Some Properties of Am- 
monia,"’ ‘Mechanical and Physical Properties of Sulphur 
Dioxide,” and “Theoretical Investigation of the Efficiency 
of Vapor Engines.” The first two of these papers seemed 
to be devoted more to the mathematical properties cf the 
substances described than to their physical qualities. The 
third paper was of rather more interest; but the conclu 
sion arrived at was the same as that reached by previous 
investigators; that considering size of engine, cost of con- 
struction, cost of fiuid and safety of handling, water is by 
far the best medium of the substances considered for 
transforming heat into power. 

The nex: paper was by Prof. D. 8. Jacobus, on “Experi- 
mental Determination of the Latent Heat of Ammonia 
and Sulphur Dioxide.” It was followed by a paper by 
Jas. McBride, of Brooklyn, on “*Automatic Regulation of 
Injection Water to Vapor Condensers.” This paper 
described what seems to be a rather important inven- 
tion for use in connection with vacuum evaporating 
pans, steam engine condensers, etc, to insure that ex- 
actly the right amount of water shall be injected. The 
device consists of a mercurial thermostat placed in the 
discharge pipe of the condenser, which, by means of 
electricity, is made to operate the valve controiling the 
supply of water to the condenser. In practice it is found 
that the deviee regulates the temperature of the hot well 
with a maximum variation of 2°. 

Of the papers set fur Thursday the first was on the “Hy- 

draulic Hoisting plant of the Brooklyn Sugar Refining 
Co ,” which was described by Louis G. Kngel,fof Brooklyn 
Irwin Graves, Camden, N. J. described ‘“ Hydraulic 
Traveling Cranes.”" Abstractsof both papers will be 
given in ENGINEERING News. Mr. William A. Bole, of 
Pittsburg discribed the Westinghouse Compound Engine. 
An especially interesting feature of this paper was the 
description of the method of testing the engines before 
leaving the shop. The paper on “ Roye Driving” by C. 
W. Hunt is reprinted ¢lsewhere. Mr. John H. Cooper of 
Philadelphia, under the title “* Accident Preventing de- 
vices as Applied to Machinery,” described appliances in 
many different kinds of work intended to protect both the 
operator and the machine from injury in case of acci- 
dent. A very ingenious system of generating and cutting 
the teeth of spur gears was described by Ambrose 
Swasey of Cleveland,O. In this process the milling 
cutters which form the teeth are mounted side by side, 
and move forward as they revolve, so that the teeth are 
actually cut by a moving rack. A paper by G. W. Bissell, 
of ithaca, described an experiment with a lubricant, in a 
Thurston oil testing machine, made to determine the law 
governing the variation of the coefficient of friction of a 
lubricant and the rate of feed of the lubricant to the jour- 
nal, The results showed that when a copious supply of 
oll was furnished to the journal the coefficient of friction 
was approximately proportional tothe unit pressure. When 
the supply was scanty the coefficient increased and be- 
came about the same for each of the different unit press- 
ures employed. The author set the ininimum safe rate of 
supply of lubricant as .003cu.cm. per minute per sq. in. 
of projected area of the journal. 


Prof. Jas. E. Denton presented a long and elaborate 
paper describ/ng tests of the performance of a 75-ton re- 
frigerating machine of the ammonia compression type, 
made by the Consolidated Ice Machine Co., of Chicago. 
The tests showed that a maximum performance in service 
was about 24 lbs. of ice refrigerating effeet per Ib. of coal 
burned. <A paper entitled “Some Novel Experiments with 
a Lubricant ’ was also presented by Prof. Denton. 
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COMING TECHNICAL MEETINGS. 


Technical Society of the Pacific Coast.—Next meet- 
ing Dec, 5, Secy., O, von Geldern, 408 California St,, San Franciso, 

Association of, Civil Engineers of Dallas. —Next 
meeting, Dec, 5, Secy., E, K, Smoot, Elm and Austin Sts, 

New England Railroad Club.—Next meeting, Dee, 10, 
Secy., F, M, Curtis, 

Engineering Association of the Southwest.—Next 
meeting, Deo, 11, Secy., Olin H, Landreth, Vancerbilt University, 
Nashville, Tenn, 

Engineers’ Club of Philadeiphia.—Next meeting, 
Nov, 1, Seoy., Howard Murphy, 1122 Girard 8t, 

Western Railway Club.—Next meeting, Nov. 18. Rooms, 
Phenix Building, Chicago, Secy., W. D. Crosinan, 816 Rookery, 
Bldg. 

Ameritean Society of Civil Engineers.~ Next meeting 
Nov, 19, Seoy., John Bogart, 127 E, 23d S8t., New York. 

Boston Soclety of Civil Engineers. -Next meeting, 
Nov. 19 Secy , 8. E, Tinkham, 

New York Railway Club.— Next meeting, Nov. 20, Rooms, 
118 Liberty St. 

Engineers’ Club of Cincinnati.—Next meeting, Nov, 
20, Secy., J, F, Wilson, 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, Nov. 21, Seey.. 8, M, Wickersham, Pittsburg, Pa, 

Denver Society of Civil Engineers.—Next meeting, Noy, 
24. Secy,, Geo. H, Angell, 

Civil Engineers’ Society of St. Paul.—Next meeting, 
Dee, 1, Seey,, G. L, Wilson, 

Engineers’ Ciub of St. Louls.--Next meeting, Dec, 
8, Secy., W. H, Bryan, 30 South Tth St, 

Civil Engineers’ Association of Kansas.—Next meet- 
ing, Dec, 3, Seey., J, C, Herring, Wichita, Kan. 

Civil Engineers’ Club of Cleveland.—Next meeting, 
Dec, 9 Seey., A. H, Porter, 50 Euclid Ave. 

Western Scciety of Engineers.—Next meeting, Dec. 
%. Seey., J. W. Weston, 230 La Salle St., Chicago, 


WE notice that a Mr. CHARLES L. HARTSFELD, 
of Newport, Ky., is again quoting from this and 
other journals in implied commendation of alleged 
discoveries in the production of aluminum. As 
far as this journal is concerned the extract quoted 
is fraudulent. We have not and never have had 
any faith in the merit or existence of his alleged 
processes, still less expressed any, and we warn 
the public and the press accordingly. 


WE publish elsewhere in this issue a description 
of the system of steam car heating which has 
been designed by the mechanical department of 
the Pennsylvania Railroad and with which 70 cars 
of that road have been equipped. The most im- 
portant feature of the system is the return of the 
condensed water to the tender tank; and on this 
feature the claims to superior excellence are based. 
It is not to be denied that there are several advan- 
tages inherent to the return system. The using of 
traps and the dripping of water are avoided; the 
low pressure used simplifies the coupling problem 
and makes leaks less numerous and less trouble- 
some; but the most important gain is the ability to 
regulate the temperature of the cars and avoid 
overheating in mild weather. As Mr. ELY states, 
with the direct system the steam in the pipes must 
circulate at some temperature greater than 212°. 
But with the return system the pressure in the 
pipes may be considerably less than atmospheric, 
and the temperature of the circulating steam can 
thus be lowered much below 212°. The return 
system simply accomplishes by another method 
what has been achieved by the hot water systems 
as perfected by the Consolidated Car Heating Co., 
and the Safety Car Heating & Lighting Co. 





WHETHER these or the return system will prove 
superior in practical use is likely to remain long an 
open question. Each reaches the same end, as re- 
gards regulation of heat and avoidance of drip, 
and the difference in expense cannot be great. The 
minor special advantages of the hot-water system 
are that the cars can be kept warm for some hours 
after the locomotive has been detached, or can be 
warmed by an independent heater when necessary. 
The only advantages which the return system can 
gain that its rivals cannot are the avoidance of 
leakage, because of the low pressure employed, 
and the saving which may be made by the use of 
the exhaust steam from the locomutive. The first 
of these seems hardly of much practical import- 
ance. The second, although it has been ignored 
by the designers of the Pennsylvania R. R. sys- 
tem, may be of considerable practical importance. 
Unless exhaust steam is used, the draft on the loco- 
motive will be practically the same with the return 
system as with any other form of heating from the 
locomotive : and while this draft is small, aver- 
aging probably between one and two per cent. of 
the total steam consumed, it is a saving well worth 
making if it can be made as well as not. Undoubt- 
edly there are some obstacles to utilizing the ex- 
haust stearz ; some form of separator would prob- 
ably have to be devised to prevent oil and cinders 
from passing into the circulating pipe, for example. 
It seems quite possible, however, to overcome 
these obstacles, and unless it is done the return 
system seems likely to have an uphill task in com- 
peting for favor with the excellent hot-water sys- 
tems, which have already won such wide pop- 
ularity, and which seem likely in any case to hold 
the ground which they have gained. 


—_—__¢___— 


‘*You keep your cars too warm,” was a very 
just and well-nigh unanimous criticism of the 
members of the British Iron and Steel Institute 
upou American passenger service. The sturdy 
Briton accustomed to travel with only a rug and 
a hot water foot warmer for heating appliances 
is, doubtless, more uncomfortable and does consid - 
erably more grumbling in an overheated car than 
the average American traveller; but the evil is one 
against which grumbling ought tobe heard. About 
the first step in remedying itis to place a good ther- 
mometer in every car and issue orders that the tem- 
perature is to be kept as nearly as possible at 70°. 
The evil is by no means confined to stove-hceated 
cars. Even the Pullmans, where, if anywhere, 
one expects to find comfort, are still many of 
trem without thermometers; and when the sons 
of Africa, who preside over them attempt to heat 


them in accord with their own idea of comfort. 
the passengers have to suffer. 

With all the complaint that has been made of 
the overheating of cars warmed by direct steam, 
one would certainly expect to find every such car 
supplied with a thermometer; but even the New 
York Central is still running many cars heated by 
the Martin system with no thermometers in them. 
It would certainly be for the interest of every car 
heating company to provide thermometers with 
each outfit at its own expense, rather than have 
the cars run without them. The temperature 
sense of a brakeman is neither delicate nor un- 
varying; and moreover, orders to keep a car at 
70° are such a very different thing from orders to 
keep a car coinfortable, that the former are apt to 
be observed when the latter is regarded in the 
same light as the rule which requires the names 
of stations to be announced plainly and distinctly, 





OnE of the works which we trust the new Sec- 
retary of the American Society of Civil Engineers 
will at once take up and continue annually is the 
publication of a general index to the society's 
Transactions. An index of this kind, running 
back for 10 or 12 years (albeit not a very good one), 
is issued annually by the Institution of Civil En- 
gineers, and a complete index to all its publications 
at less frequentintervals. As aconsequence it is al- 
ways easy to ascertain at once what has appeared in 
the Institution Proceedings in relation to any given 
subject. What there is in the American Society's 
transactions can only be ascertained by a tedious 
and irritating search through its 22 bound volumes ; 
for the only apology for an index which has ever 
been issued is one of 24 pages to ‘‘ Vols. I.-X.” 
which is now so ancient that one never thinks to 
look at it at all. It was announced at the last an- 
nual meeting, in January last, that such an index 
was about ready for issue, and that proof sheets 
were on exhibition, but 10 months have elapsed 
since, and neither proof sheets nor index are yet 
visible to the naked eye. 

The lack of such seemingly little but really im- 
portant conveniences as this, continuing for year 
after year, has had much to do with the feeling of 
disappointment’ and irritation which undoubtedly 
exists as to the way in which the society’s affairs 
have been conducted in the recent past, and the 
determination that there shall be a change to more 
business-like methods. In one sense the Secretary 
has not been to blame, the demands upon his time 
have been overwhelming, but the fact remains 
that these things must not occur if the society is 
to prosper ; and we trust the new secretary will 
duly realize this. 


Wave Pressure on Exposed Structure. 





We publish in another column a communication 
from Mr. JuLius E. RetTtTic, Mechanical Engineer 
of the Lighthouse Board, dealing in detail with 
the problem of wave pressure on exposed structures, 
which we discussed in our issue of Sept. 6, 1890, 
with more particular reference to the designs for 
the new Diamond Shoals Lighthouse which we pub- 
lished July 26. In part our correspondent agrees 
with the conclusions therein expressed; in part he 
disagrees. His conclusions may be summarized as 
follows : 

The maximum dynamic wave pressure to be con- 
sidered may be taken as that due to a wave 30 ft. 
high and amounts as a maximum to 6,000 Ibs. per 
sq. ft. at the surface, diminishing gradually down- 
ward to zero through the height of the wave, 30 
ft. This gives an average normal pressure of *%°° 
= 3000 lbs. per sq. ft., and this x 0.57 as the coef- 
ficient for convexity, gives 1,710 lbs. per sq, ft. of 
projected surface (45 x 30 ft.) as the avérage press- 
ure. The only difference in this respect from our 
own conclusions is that we took a lower wave, 24 
ft. instead of 30 ft., and obtained a lower result 
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4,624 Ibs. in place of 6,000 lbs. maximum pressure. 
Our correspondent in respect to this detail also 
makes the computations which we declined to at- 
tempt in regard to the stability of the Anderson & 
Barr design, and reaches the following conclusions: 


Movement of stability....................0.: 397,124 ft.-tons 
Movement of wind pressure 

(50 Ibs. per sq. ft.)...... . 13,524 ft.-tons 
Movement of wave pressure 

(as above) 148,866 ft.-tons 162,390 ft.-tons 


397,124 
Factor of safety, 162,390 =2.5 about. 


This is based upon what seems tous the very 
proper assumption, considering the tremors re- 
sulting from dynamic action, that the surround- 
ing sand and rip-rap is not necessarily washed 
awa), but so distributed or washed away that it 
cannot be counted on for lateral support; and 
hence that the structure is theoretically supported 
on a firm base only. To have this last assump- 
tion true under the actual conditions it will be ap- 
parent that the sand must really be quite high 
above the bottom of the structure. 

With our correspondent’s main conclusion, as to 
the sufficient stability of the structure, we are not 
disposed to take issue. We certainly believe that 
the accepted design will withstand all the storms 
to which it will be exposed, and will never be 
washed away, but that there is any such factor of 
safety as he computes under the conditions he as- 
sumes, we do not believe. He reaches his con- 
clusions by assuming that the dynamic action 
only of the waves affects the structure, and that 
there cannot be both dynamic and static pressure 
of the waves against the structure; and he ad- 
duces various evidences of that fact. 

On this point we hold bim to be in e1ror. Passing 
the question of the precise amount to be allowed 
for it, wherever a wave strikes against an exposed 
structure like a lighthouse so as to produce a greater 
weight of water on one side than on the other, 
there must in every such case, it appears to us, 
be two distinct forces to be considered and allowed 
for; the dynamic and the static effect. The two 
are (nearly if not quite) simultaneous in their ac- 
tion, different and distinct in their force and dis- 
tribution, and must be determined separately, and 
added together to obtain the true effect of the wave. 

The objections advanced to this view do not 
seem to us pertinent or rather, if pertinent, not 
sound. Our correspondent instances a jet of 
water, and asks: ‘‘ Why is it that a jet thrown 
from a nozzle vertically into the air does not disin- 
tegrate as fast as it appears? It certainly would 
if the water in the jet exerts any lateral pressure.” 
The answer is: Because the jet arises from initial 
energy stored independently in each particle of a 
continually renewed series, like the balls thrown 
by a juggler. Let the supply of fresh particles be 
cut off, and the particles last issuing will never 
rise to the height of their predecessors, but will be 
crushed down by the weight above. The parallel 
does not seem to be a true one, however, between 
a jet from a nozzle and one on the side of 
a structure due to the impact of a 
wave. The latter effect is due to the 
squeezing out, so to speak, of water caught be- 
tween a moving wave and a fixed structure. A 
better parallel, it seems to us, is this: Let any 
one lying in a bath tub place his hand verti- 
cally in the water about 6 ins. from the side of the 
tub, and then suddenly move it up to within one 
inch. He will produce a jet upward, because the 
water must escape somewhere. Will it be claimed 
that he will not likewise produce a hydrostatic 
pressure against the side of the tub, and in the 
water below the jet a pressure corresponding to 
that due to the height of such a jet, which would 
be at once indicated by a gauge placed below the 
surface ? 

The ‘‘almost vertical sides of waves” do not 
suspend nor conflict with such hydrostatic press- 
ure, any more than the ‘‘almost vertical” motion 
of a widely swinging pendulum suspends in fact» 


as it does in appearance, the law of gravitation. 
The static strain due to gravity is always in the 
string, and is in addition to the dynamic strain due 
to the centrifugal force. As for tide gauges, it 
would seem as if they were the best of all evidence 
that all waves do cause a static pressure. It is 
necessary to take great pains to prevent the tide 
gauge reflecting this, either by sinking the opening 
into the water so deep that it shall be affected only 
by the average pressure of a large surrounding 
area, or by contracting the passages for water to 
small dimensions, so as to obtain an average of 
time instead of place. 

The whistling buoy illustration is an apt one, 
certainly, and at first sight sound, but it appears 
to us it is not really pertinent. The first essential 
for this buoy isa long tube reachirg down into 
the lower undisturbed water, which naturally m:.in- 
tains a hydrostatic column of water within the 
tube at about the average level of the surround- 
ing water. That it does this perfectly, however, 
we do not believe. The deeper the tube the more 
perfectly it will do this, the inertia of the water 
being likewise a contributing factor. But the 
conditions with such a buoy are in any case quite 
different from those with a fixed structure large 
enough to momentarily isolate one part of the 
water from the other. 

To illustrate what we regard as the true condi- 
tions, let us imagine a large iron plate immersed 
vertically in a seaway, normal to the direction of 
the waves. We will endow it with strength enough 
to resist the wave impacts, and pierce it with oc- 
casional small holes. 

As each successive wave arrives the water will 
stand on one side of this plate higher than on the 
other, and with high waves, very much higher. 
Little jets of water wiil unquestionably squirt 
through our assumed holes. The jets at the surface 
of the waves will unquestionably be due to the dy- 
namic energy in the water alone; there is no possi- 
bility of static pressure. But after this dynamic 
impact had exhausted itself, and quite apart from 
it, will there not be little jets of water passing 
through all tbe holes for a considerable distance 
down below the surface, and of gradually dimin- 
ishing force downward, which will continue until 
static equilibrium is restored by the water attaining 
the same level on both sides of the plate once more ? 
And will not the force of each one of these jets be 
due to (1) the dynamic energy in the water, which 
gradually diminishes downward, plus (2) that due 
to the difference of static head, which, for a cer- 
tain distance below the surface (say down to the 
level of the surface on the inside of the plate), will 
increase downward ? 

We hold that this will unquestionably be the 
case, and if there be any chance of it, reason and 
prudence require that this double overturning 
moment should be allowed for in computing the 
stability of such a structure. Let us put this con- 
clusion to the test of practical judgment: In Fig. 
4, in another column, is an outline of the adopted 
design for the Diamond Shoals light; a tower 274 
ft. high and 54 ft. on the base, with one-third of 
its weight lost by buoyancy. Let us stand this on 
a level rock in 124 ft. of water, exposed to 30 ft. 
waves striking about its middle, as assumed in our 
correspondent’s computations. If it has an actual 
stability of 24. as computed, that is enough for 
any such structure. Will any one believe, with 
Fig. 4 before him, that it has this stability, and 
hence would be a structure safe beyond suspicion 
under these conditions ; or that its base could be 
chambered off to 21.6 ft. in diameter instead of 54 
ft. (assuming the edge non-crushable), and still re- 
tain a stability of 1? 

We have no belief that the structure as designed, 
with a 54 ft. base, would hold its place for many 
years, if standing loosely on a level rock in 124 ft. 
of water. It certainly would not with a much 
narrower base ; and therefore, the practical effect 
of allowing for both the static and dynamic press- 
ure is none too great. The mere buoyancy effect 


of a wave rising 15 ft. above the normal is to di- 
minish the foundation pressure about 5 per cent. 
It appears to us clear from a mere inspection of 
Fig. 4 that, besides the dynamic, there is a static 
overturning moment. 

We may check these conclusions in a measure 
by the Washington Monument, which has almost 
the same breadth of base as the proposed light- 
house, 55 ft. square. The load resting on this base 
is almost three times that on the lighthouse foun- 
dation, 43,670 tons (see ENGINEERING NEws of Feb. 
1, 1880, and March 14, 1885.), and the average 
pressure of 18 tons per sq. ft. on the base is 
increased to 22.65 tons on the lee side by a heavy 
wind, being of course decreased to 13.35 tons on 
the windward side. The area exposed to wind 
pressure is about 4} times as great as in the light- 
house design, and the wind moment 
times as great. Now, 
wind pressure 64 times in the abstract of moments 
given early in this article, and the wind moment 


is about 64 
increase the moment cf 


becomes 58 per cent. of the wave moment instead 
of only 9 per cent. Let us take the Washington 
Monument, then, stand it on a smooth rock in 124 
ft. of water, take away two-thirds of its weight, 
and expose it to wave moments at least 14 times to 
twice as great as the wind moments it now sus 
What has 
become of its stability as an engineering structure ¢ 

It is pertinent to note in closing, however, that 


tains, and possibly considerably more. 


this discussion began in an effort on our part to 
show that it was wholly incorrect to consider 
static pressures only in designing such a struc- 
ture. It is a mortifying exhibit of how engineer- 
ing doctors differ that of two very compe- 
tent authorities one should claim that static press- 
ure only is to be considered, and the other make the 
same claim for dynamic pressure only, while we 
hold that they both exist, coincidentally and cu- 
mulatively. We are sure of one gratifying fact: 
that our position is the safest of the three, and 
we therefore see no reason to waver in our convic- 
tion that a tower under the conditions pictured in 
Fig. 4 has a 
ity of 1+. 
Under the probable actual conditions, with the 
lower 100 ft. of the tower sunk in solid sand, the 
actual stability will, of course, be much greater, 
but not so immensely greater as to leave much 
superfluous strength. 


‘* tight squeak” for an actual stabil- 


The filling of rip-rap will 
probably not stand long much above theshoal line, 
or if it does will aggravate wave action. The 
upper 30 ft. or so of the sand may yet be washed 
away, and should not be counted on for much sta- 
bility, if it remains, since it is liable to be disturbed 
by tremors in heavy weather. There is left a 
sufficient factor of stability for the deeper and 
larger one of the three designs illustrated in our 
issue of July 26, 1890, which has since been 
adopted. That the proportions would admit of 
much curtailment, or that the other two designs 
would long resist exposure to heavy seas, we find 
ourselves unable to believe. 


CORRESPONDENCE. 


A Card from Mr. Trautwine. 


3301 HAVERFORD, StT.. PHILADELPHIA, Nov. 8, 1800. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: The glowing colors in which you have sketched 
my virtues in your editorial of this date, have added to my 
already deep sense of the responsibility which I shall in- 
cur if called upon by the American Society of Civil Engi- 
neers to act as its Secretary. It would perpaps be mis 
taken for mock-modesty if I should undertake to revise in 
detail your very flattering estimate, but you will allow 
me to correct a mis-statement of fact, viz: that “Mr. 
Trautwine years ago definitely gave up the active prac- 
tice of engineering.” 

While I have never solicited or sought professional en- 
gagements, I have always, as a rule, accepted such as 
came to me. This, however, does not invalidate your 
argument, since, if elected, I shall of course engage in 
nothing that will prevent me from giving my “constant 
and undivided attention” to the duties of the office. 

Joun C. TRavTWwrneg, Jr. 
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Atlas of the Metropolitan District.— 
Correction. 


NEW YORK, Nov. 6, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Sik: In your issue of Ist inst, in reviewing the * Atlas 
of the Metropolitan District,” you say: “Such a publica- 
tion as this would have been practically impossible to 
private enterprise, except that a large part of the inform- 
ation required has been already gathered by public sur- 
veys. The State of New Jersey has already been accur- 
ately surveyed and mapped by the State Geological Sur- 
vey. . The Coast Survey work also covered a large 
part of the remaining area; but much of the ground cov- 
ered by these maps (i. ¢., the Atlas) had to be surveyed for 
this especial purpose, we are informed.” 

It is due to the enterprise of the publishers to state that 
the larger part of the work is the result of entirely new 
surveys. Of the entire area embraced in the Atlas sheets, 
approximately 1,300 square miles, an area of over 900 
saguare miles is from the special surveys made for this 
work. The New Jersey State Survey contributed most of 
the remainder, the principal use of the Coast Survey 
sheets haviug been for the hydrography. 

J. R. Bren, E, M. 

| We make this correction with pleasure and with 
an added respect for the publisher's enterprise in 
getting out this magnificent work. Certain parts of 
jt which we have tested were so accurate that we 
could hardly believe that the great labor of survey- 
ing so large an area had been thrown upon private 
enterprise, but assumed that the data must come 
much more largely than now appears to be the case 
from unpublished official records.—Ep. ENG. News. } 


Limited Trains and Schedule Time. 


DETROIT, Mich., Nov. 5, 1890. 
To THE EDITOR OF ENGINEERING NEWs: 

Sir: Lam afraid your “Old Reader,” whose e xhausted 
patience prompts the letter on “Limited Traiss and 
Schedule Time,” published in your issue of Nov. l,isa 
Jonah, If out of “a dozentimes between New York and 
Chicago within about a year,” he has “hardly ever ar- 
rived on time,’’ his experience has been as exceptional as 
it has been unfortunate. 

I have no means of knowing the performance of limited 
trains on other routes, but on the 25-hour run that goes 
via the Michigan Central, ¢. ¢., the North Shore Limited, 
lassure your correspondent that ‘‘on time” is the rule 
rather than the exception. Your table of London arrivals 
of British trains is very interesting; and Iam sure the 
record of the North Shore Limited for the same month 
July, 1890) is one for which no apology is needed, I sub- 
join this, prepared in the same form you use in your 
table: 
ARRIVAL AT CHICAGO OF NO. 19, NORTH SHORE LIMITED; 

MONTH OF JULY, 1890, IN RELATION TO SCHEDULE TIME, 


Percentage. 


j 
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Michigan Central... J } 
“In other words, in the month of July only once did the 
train delay exceed 36 minutes at the end of a fast run of 
957.7 miles. 

E. C. DUNBAR. 


Wave Pressure on Exposed Structures. 


WASHINGTON, D. C., Oct. 26, 1890. 
To THE EDIroR OF ENGINEERING NEws: 

Sir: Having read with much interest your article en- 
titled “Wave Pressure on Exposed Structures,” in 
ENGINEERING NEws of Sept. 6, 1890, and believing that it 
was your intention to invite discussion of the subject, I 
take the liberty of sending you the following for publica- 
tion in your valued journal. 

Those who have had opportunities to observe the sur- 
face of the ocean during and soon after a heavy storm 
must have been struck with the fact that the appearance 
of the sea during the storm is far different from that after 
the storm has ceased to exert its force. During a storm 
the wave line ts not symmetrical] with respect to the high- 
est point of the crest; the surfaces of the waves are torn 
and nearly all of them have white combs. After the 
storm the lines of the waves, now called swells or rollers, 
are symmetrical, their surfaces are perfectly smooth and 
transparent, and no white combs are visible, unless these 
waves break by a retardation of their motion, caused 
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either by an obs*ruction in their path or by shoal water. 

The swells or rollers are not acted upon by forces from 
without; they are believed to be produced by the undula- 
tion of particles of water, which during the progress of a 
wave follow elliptical orbits wi h a velocity which, ac- 
cording to RANKINE, the WEBER brothers and other 
authorities, depends upon the length, the period and the 
heighth of the wave. 

The velocity of the undulating particles on the surface 
of a wave will, however, be greatly augmented if the 
wave is subjected to a strong air current passing over its 


FIGs:3. 


surface in the direction of its motion, with a velocity 
sometimes exceeding 100 miles per hour, and causing 
friction between the airand water sufficiently great to 
overcome the little cohesive strength of the latter. Like 
clouds of dust on a dry road, the particles of water on the 
surface of the wave are torn off, impelled by the wind, 
and thrown back upon the surface water, accelerating it 
and causing local currents, which reach their greatest 

a strengthsin the crest, the 
-x most exposed part of the 
wave. 

In view of these facts it 
is evident that the most 
impelled particles of the 
surface water of a wave 
have a velocity equal 
that of the wave, plus a 
velocity, which causes the 
water of the comb to be 
thrown ahead of the wave, 
as shown in Fig. 1. 

According to RANKINE 
and others the velocity with which any crest travels in 
an open sea to the position of the preceding one is ap- 
proximately equal to that acquired by a heavy body in 
falling a distance equal to one-thirteenth of the wave 
length. 

As long as the velocities of the currents thus obtained 
are equal to or less than the velocity of the advancing 
wave, it is evident that the surface water cannot leave the 
wave at its crest, and in this case the wave has no comb; 

















FIG, 3, 


but if tne velocities of the current are greater, then the 
surface water leav es the wave in a direction tangential to 
its crest, the wave combs or breaks, and the water is 
thrown ahead to points whcse distances from the cres 
vary with the velocities to which the surface water was 
accelerated. 

As the result of many personal observations during 
heavy storms it appears that the water of the crest is in- 
variably thrown to a maximum distance equal to the 
height of the wave. 

Assuming that the largest waves ever observed are 43 
ft. in height and have a corresponding length of 600 ft. 
the velocity v of such waves is: 


> ,, 600 
_— 2g9— 
t / g 3 or 
v? 600 


— =-—= 6.1 
29 13 
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The velocity which will cause the water to be thrown 43 
ft. ahead of the wave may be attained as follows: 

In Fig. 2 let a b represent the parabolic orbit traversed 
by a heavy body thrown in a horizontal direction fron, 
the puint a with a velocity v1. Let ¢ denote the time in 
which this body falls through the vertical distance h, and 
we have 

2h 
4 g 


t= 


but as the body arrives at b it must have traveled in th- 
same time the horizontal distance ch — / 


hence 
se 
v1 = 7 a/2 or 
g 
3g~ 4: 
Substituting for h the value 43, we have 
v,? 43 
x =>-—_—= ‘ 
29 i 10.75 ft. 


o2 vis 
2g" 29 
face of a 43 < 600 ft. wave would therefore be equal to 
46.1 + 10.75 = 56.85, say 57 ft. 


The velocity head ( ) of the water on the sur 


v2 
The impact D of acurrent of water ( 57 ) striking the 


end face of a fixed, submerged, right prism at right angles 
to its motion is expressed by the formula: 


3 
D=AwF _ 
-9 
in which F’'is the area (square feet) of the end face: w the 
weight (Ibs.) of a cubic foot of water and A a coefficient, 
which, according to experiments made by DuBUaT and 


DUCHEMIN,* varies with the ratio , in which / de 


notes the length of the prism. 
Assuming that in STEVENSON’s dynamometer the plate 


l 
exposed to the current was thin (the ratio VF : 


coefficient A would be 1.8, and the impact per square 
foot: 


-13), the 


D = 1.8 < 63 X 1 & 57 = 6,463.8 Ibs., 
a result which corresponds almost exactly with those ob- 
tained by actual experimen's with a dynamometer. 

That the impact of the waves can be expresved by a 
statical value may be seen from experiments made by 
STEVENSON at Skerryvore. See “‘Accounts of Skerryvore 
Lighthouse,” in which the author says: 


It is proper, however, to observe that there may be 
some objection to referring the action of the sea to a 
statical value. A dynamometer might perhaps be made 
capable of giving a dynamical result because the effects 
of the waves may, from supposing them to have contin- 
uity of action, be perhaps regarded as similar to a statical 
pressure, rather than to the impact of a hard body. Ex 
periments made with three instruments, which had not 
only different areas of disks, but very different powers 
of springs, gave almost identical results. The 
near coincidence, or, indeed, almost perfect agree- 
ment of the results, goes far to show that 
the waves act in very much the same manner as a pres- 
sure, although both pressure and impact must obviously 
enter into their effect. Now the same force, supposing the 
waves to act like the impact of a hard body, would in the 
dynamometers employed have assumed very different 
statical values according to the spaces in which that 
force was expended, so that with the same force of im- 
pact the indication of a weak spring would be less than 
that of astronger. Had the waves, therefore, acted by 
a sudden finite ann such harmony between the results 
of instruments with different springs could scarcely be 
expected. ‘ 

The force D produced by the dynamic effect of the 
wave is greatest at the crest and appears to diminish as 
the di-tance from the crest increases. In the absence of 
reliable experiments at various depths, showing the rate 
of decrease of the force, let us assume that this force is 


zero at the level of the trough of the wave; the average 


D 
pressure per square foot is then equal to — and the dis- 


2 
tance from the crest of its center of effort is equal to 
Yh. 

The forces produced by the dynamic action of waves 
and wind are according to my ideas the only ones whieh 
tend to overthrow an exposed structure. I wholly fail to 
see by what reasoning the conclusion is justified that 
such structure is subjected, in addition to the forces 
above mentioned, to a hydrostatic pressure due to a head 
of 48 ft., as stated in your article. It seems to me un- 
treasonable that, because a jet.of water (the spray 
reflected by the tower after the dynamic action of 
the wave has taken place) rises 48 ft. parallel to 
the side of the structure, this structure is subjected toa 
lateral pressure, just as if it were a side wall of a reser- 
voir, filled with water to a depth of 48 ft. The water in 
the waves and also that in the spray is certainly in mo- 
tion, and because of its motion the laws of hydrostatics 
are not applicable. 

Why is it thata jet, thrown froma nozzle vertically 
into the air, does not disintegrate as fast as jt appears? It 





"See Huelfswiseenschaften zur. Baukunde, Ed, 1885, 
pa ge 749, : 
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would if the water in the jet exerts any lateral 
aan due to the height to which it rises. The some- 
times almost vertical sides of waves would be impossible 
for the same reason. The fact is that there is no hydros- 
tatic pressure produced by the water in the waves; the 
latter, no matter how high they may rise above the 
original level ofa body of water on whose surface wave 
motion takes place, do not affect this level. This fact 






FIG. 4.—The Adopted Anderson & Barr Design for 
Diamond Shoals Lighthouse. 


Total height from base to focal plane, 274 ft. 
on foundations, 21,863.5 tons — 7,155.2 
= 14.708 3 tons 


Total weight 
tons buoyancy 


can be readily observed on every tide gauge 
whose float is protected by a tube which reaches far 
enough into the undisturbed wa-er underlying the waves. 
The original level of the sea in this tube is not affected by 
the passing waves. This fact has been known for years, 
and has been ingeniously utilized in the construction of 
the Courtenay’s Whistling-Buoy (Fig. 3), which would 
fail to act if the original sea level in the tube could be 
changed by an hydrostatic pressure of the wave on which 
the buoy floats. 

Believing, as I have said before, that the forces pro- 
duced by the dynamic actions of wind and water are the 
only ones to be resisted by an isolated structure, let us in- 
vestigate the stability of a structure like that proposed 
by Messrs. Anderson & Barr for the light-house to be 
erected on Diamond Shoal. The results obtained under 
the following assumptions: 

1. That the wind pressure per square foot of projected 
surface is 

= 50 X 0.57, about 30 Ibs. 


2. That the average wave pressure per square foot of 
projected surface is 


6,000 





x .57 = 1,710 Ibs. 


3. That the largest possible wave at the site has a height 
of 30 ft. 


4, That the shoal around the structure has been scoured 
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to the same depth to which the base of the structure has 
been sunk; or, in other words, that the sand and riprap 
around the foundation do not offer any lateral support to 


the structure. The main proportions and conditions are 
shown in Fig. 4. 


RESULTS. 

Total weight of structure, 21.863.5 tons; buoyancy of 
submerged portion of pier, 7,155.2 tons; pressure on base 
of tower, 14,7083 tons; area of base (diameter 54 ft.), 2,290 
sq. ft.; pressure per sq ft. of base,6.4 tons. (If the mate: 
rial is sand a load of 9tons per sq. ft. would be a safe 
load.) Moment M, of stability of the structure resuk- 
ing from its weight. M, = 14,708.3 x 27 = 397,124 ton-feet. 


Wind Pressure.—Area of projected surface exposed to 
the wind, 4,900 sq. ft.; total wind pressure, 73.5 tons, posi 
tion of center of effort of wind pressure, 184 feet above 
base of tower. 


Moment Mp of wind pressure with reference to the base 
of the structure, 


Mp, = 73.5 « 184 = 13,524 ton-feet. 

Wave Pressure.—Area of projected surfaée exposed to 
the wave, 1,350 sq. ft.; total wave pressure, 1,144 tons: 
position above base of tower of the center of effort of 
wave pressure, 129ft.; moment (M,. ) of wave pressure 
with reference to the base of the structure : 

Me = 1,154 x 129 = 148,966 ton-feet. 

The resulting moment of stability for the structure is 

therefore: 


M, — My — M, = 234,734 ton-feet, and the factor of 


safety 
y Ma 397,124 bout 2.5 
M, + M. ~ 162,300 about 2.5. 
That is to’say: If a structure 
of the kind under discussion 
------e should stand in a depression of 


the shoal without any sand 
around it to support it later- 
ally, it would just fall over if 
the strongest wind should act 
simultaneously and in the same 
direction with a 30-ft. wave, 
_2.5 times stronger has been as- 
sumed. 

The structure would therefore 
be safe, even under the assumption of the most unfavor- 
able conditions. 

Juuivus E. Rerrie, M. E. 


Steam Heating of Passenger Trains on the 
Pennsylvania R. R.* 





Much attention has been given to the broad question of 
car heating by water and steam for several years, and the 
process of elim‘nation has confirmed the belief on our par; 
that the return system is the one which must finally pre- 
vail if the best results are desired; whether the arrange- 
ment which is now being applied to the cars of the Penn- , 
sylvania R. R. is the best t: at can be devised, can only be 
determined by a longer service than has yet been pos 
sible. 

Briefly, a return system is one which, by the aidof a 
pump or other vacuum producing device, brings back to 
the tender of the locomotive the water of condensation 
derived from the steam which has given up its heat in 
warming the cars. In the Pennsylvania R. R. system 
(see diagram), an ordinary pump is used as a means of 
obtaining the necessary vacuum, and is located con- 

veniently on the inside of the tender. 

The steam to supply the system is taken from the bridge 
pipe of the locomotive and passes into a reducing valve 
where the pressure is reduced to about 40 Ibs.; it then 
crosses over to the tender by means ofa hose pipe and 
enters a second reducing valve. The first of these valves 
is set to protect the hose pipe, the latter to protect the 
train from extreme pressure. Before the steam enters 
this second reducing valve, a bravch is taken off to drive 
the pump, and on the other side of the valve, the exhaust 
steam from the pump connects so that this steam may be 
turned in to heat the train. 

Leaving the second reducing valve, the supply pipe 
runs to the back of the tender and here crosses over and 
connects with the main suppiy pipe under the car; this 
pipe runs the entire length of the car and connects to the 
next car, and so on, forming when the train is coupled up, 
a supply pipe running the entire length of the trait. 

In the center of each car, a brauch leaves the main pipe 
to supply the car with steam; at this point a three-way 
cock is placed on the main pipe and arranged so as to al- 
jow the steam to flow along the main pipe and into the 
branch at the same time. This is the same in all of the 
cars, except the last, where 1t is turned fn such a position 
as to allow the steam to flow into the branch pipe only, 
further communication back of this on the main pire be- 
jng cut off. This cock is operated from the inside of the 
ear and obviates the necessity of placing a cock at each 
end of the pipe, which cock when closed, as in the case of 
the rear of the last car, forms a pocket in which the con- 





*A paver by Taso. N. Ety. Supt. of Motive Power 
Penna. R. R., in the Journal of the I . 
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densed water may freeze. The main pipes leading 
through this three-way cock have a pitch to either 
end and are so arranged-that when uncoupled they 
will drain themselves. This branch pipe conducts 
the steam to a_ reversing valve, which will be 
explained later on; by means of this the steam is distrib- 
uted to both sides of the car, thé two pipes convey- 
ing this steam coming upthrough the floor on opposite 
sides of the car and connecting with regulating valves 
placed to control the heat; these two valves stand one on 
either side of the aisle under the center of the seats, and 
are very easily operated without disturbing the pas- 
sengers. 

The arrangement of radiators, pipes, etc., inside the car 
on both sides is exactly the same, boch sides being oper- 
ated independently, so that in case of a leak it is only 
necessary to shut the steam off one side. 

The regulating valve is the highest point of the system, 
the pipes being so arranged that any condensed water 
that may accumulate will find its way out when the cars 
become uncoupled. From the regulating valve, the steam 
is conducted by a %in. pipe to the radiators, which are 
located in the corners of the car, and from them back to 
the center, by means of a cast-iron radiator pipe 2 ins. 
wide, 4ins. high, with radiating ribs lin. apart; these 
pipes are bolted together in lengths of about 6ft. In the 
center length of the cast-iron pipe, the exit for the con- 
densed water is placed; thisis 1 ft. lower than the regu- 
lating valve, 80 arranged that all the water condensed in 
the radiators, etc., will find its way to this point. 

A piece of 2-in. wrought iron pipe, capped, is screwed 
into the cast iron radiator pipe under each seat to give 
additional heating surface; the object is to condense as 
much of the steam in the radiators as possible, and this is 
done by throttling the exit from the castiron pipe. The 
two exits are connected with the reversing valve by two 
pipes which go through the floor and are brought by the 
reversing valve again into one pipe. The arrangement 
from this point is the same asin the supply pipe, namely’ 
the pipe leaving the reversing valve connects witha 
three-way cock situated on the main return pipe, which 
runs the entire length of the car, and on the ends of which 
the couplings ere placed, forming again when coupled a 
main return pipe running the length of the train; the ob- 
ject of the three-way cock here is the same asin the 
former case, and is operated from the inside of the car. 

This return pipe connects with the suction end of the 
pump, so that all of the condensed water is drawn out of 
the system into the return pipe. which condacts it toa 
condensing coil in the tank, to insure all of the steam be- 
ing condensed before entering the pump; after passing 
through the pump it is discharged into the tank. 

Reference has been made to a reversing valve; the con- 
clusion that will have been drawn from the foregoing is 
that there are two main pipes under each car, one a sup- 
ply, the otherareturn. Should a car or a train be re- 
versed, the pipes will change places; that is, instead 
of having the supply pipe on the left-hand side, it will be 
on the right-hand side; the object of the reversing valve 
is to obviate this difficulty, and is so arranged that by a 
simple movement, from inside the car, the pipe that was 
performing the duty of a supply will now perform the 
duty of areturn. Another important feature of this valve 
is that by further movement a connection is made with 
the exit from the radiator pipes to the atmosphere, there- 
by changing the system to a direct one; the advantage of 
this is that inthe event of the pump failing, it would be 
the work of a minute to set the vaives for the direct 
steam. Again, should it be necessary to couple one 
of these cars to a_trajn fitted with the direct system, it 
would work equally whll 

The coupling used are what may be termed “‘male and 
femaie”’ and aré so arranged that one of the same king is 
on opposite diagonal corners of the same car; the male 
coupling is attached to the main pipe by means of a rub- 
ber-hose pipe in the form of an “S’’ in a horizontal plane, 
which allows for all of the movements between the cars, 
while the female is screwed on the main pipe on the op- 
posite side. The male coupling has placed on it a spiral 
spring enclosed in a case, movable in a longitudinal direc. 
tion; upon this case are placed two trunnions; the female 
coupling has fastened to its end a joint ring for making it 
tight against the end of the male coupling; upon it are 
also placed two trunnions which serve as the hinges for the 
latch. This latter consists of a forked bell-crank fulcrumed 
upon the trunnions; and hasits short arms furnished with 
recesses arranged to engage with trunnions on the male 
coupling. 

When two cars are brought together the latches are 
thrown back and male and female couplings brought end 
tu end: a movement of the latch in opposite directions 
causes the recesses on the short arms of the latch to en- 
gage with the trunnions onthe male coupling, the two 
arms brought tight against each other, and in so doing 
the spiral spring is compressed, which allows for small 
variations in length of the couplings, and insures the 
same pressure between their faces. The long arm of the 


latch is fastened by means of achbain to the platform of 
the car upon which the male coupling is placed, and this 
chain is wade of such length that when the cars are un. 
coupled it will 
coupling. 


t the latch overand release the steam 


The operation of the system is clearly indicated by the 
arrows of the diagram. 

The problem of heating a train on a cold day is a simple 
one as compared with that of heating a train on a mild 
day. It will be understood that the direct system requires 
steam at some pressure for distribution, and so in the 
pipes there can never be a temperature of less than 212°. 
With such a temperature on a mild day it is difficult to 
regulate the temperature of the cars. The Pennsylvania 
R.R. Co. have arranged their system so that in mild 
weather only the exhaust steam from the pump is used. 
The pump creates a vacuum and this exhaust steam 
passes through the system in the form of a vapor, making 
it comparatively an easy matter to maintain the tempera- 
ture at not more than 1° above the atmosphere, if neces- 
sary. The pressure in the radiator pipes, etc., inside the 
cars, varies from zero to one-half pound; this latter 
pressure is required in the coldest weather only. It is, 
therefore, obvious that in case of accident there would be 
absolutely no danger from escaping steam. 

The following data taken from several trains running 
part of last wiuter will indicate the general condition of 
service: 


Average pressure on supply pipe..... 


pressure in radiator pipes ...... zero. 
” WR vavat i vihan sh eieenckasess 23 in. 
temperature outside ... .... .. 32° 
temperature inside cars........ 70° 
” ere 


When it is necessary to heat a train quickly the pump 
is started, and a pressure of 20 lbs. is turned into the train 
pipe; this will raise the temperature 15° to 20° every five 
minutes. When the car becomes warmed to the required 
temperature the pressure is reduced to the normal work- 
ing. 

Cars when once heated are found to retain their heat 
for considerable time. Ten minutes before the train 
arrives at its destination it is usual to shut off all the 
steam from the train; the pump is kept going to draw, all 
the water out of the system, so that when the couplings 
are undone there are seldom more than a few ounces of 
water to come out, 

In connection with the heating, much care has been 
given to secure ventilation, and with the following simple 
arrangement excellent results have been obtained. Be- 
neath the cast iron radiator pipes are placed a series of 
air tubes, one under each seat; these make a connection 
with the outside air through a 2-in. opening. The hot air 


The Gibbon Duplex Rail for Street Railways. 





The increasing demand for permanency in stree} 
paving in our large cities and the rapid introduction 
of electric and other methods of propulsion fo; 
street cars, is calling loudly for a better system of 
track, as yet the weak point in the new departure. 
The use of timber stringers and cross-ties for th, 
substructure of street railways entails a large ex 
pense in repairs and renewals, and is an unmitigated 





Perspective View of the Single®Chair, 


nuisance and obstruction to street traffic while this 
work is going on. I[t is generally admitted now that 
this trouble can be obviated, and greater real econo- 
my secured by the substitution of a metal sub 
structure ; the only question yet to be settled being 
that of the best form in which to apply this more 
lasting material. 

The objection to certain forms of rails with their 
fastenings, in use in England and this country, is 
that the track is raised on stilts, and as a conse- 
quence, liable to torsional strains resulting in irreg- 
ularity in gauge. This trouble was bad enough 





THE 


rising from the radiator pipes naturally draws the fresh 
air in from these tubes, which becomes heated, and rising 
up passes out through the deck ventilators, inducing a 
current of warm, fresh air, which is made to pass through 
the car at all times. 

An experiment was made with atrain of 12 cars, and 
most favorable results were obtained, clearly demon- 
strating that the system is quite capable of heating any 
train rucning, or that would be likely torun. In the re 
turn system, the steam taken from the boiler does not 
seem to affect the steaming of the locomotive. Consider- 
able trouble has been experienced in this respect when 
using the direct system with heavy trains. During the 
winter of 1889-90 70 cars were put in use and performed 
satisfactory servicc. There are a number of constructive 
details of the system described which can undoubtedly 
be simplified, as mere experience is gained from actual 
operation. 


GIBBON DUPLEX RAIL FOR STREET RAILWAYS. 


when the horse was the moving power and the 
forces in question those due to the simple rolling of 
wheels on a rail. But electrical propulsion in- 
troduces friction in its worst form; substituting a 
planing effect for the easier movement of the rolling 
wheel, and the experience of the last few years of 
service shows that under the new form of motor 
the rails are shorter lived. Electrical propulsion has 
demonstrated its capabilities in reducing general 
operating expenses, as compared with all other 
known motors ; but it has been in use long enough 
to also show that, unless radical changes are made, 
a large share of the earnings will soon have to be 
expended in track renewals. 

It was this line of reasoning that induced Mr. T. H. 
GrsBon, a civil engineer of long experience, to de- 
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vise the system of metal track here illustrated, and 
manufactured by the Gibbon Duplex Railway Track 
Co., of this city. One of the first considerations was 
the fact that in all present types of rail only 1 in. is 
allowed from the top of head to the top of flange, 
and as a consequence only ,% in. of wear can be 
utilized from the heaviest section rolled. In prac- 
tice this means that when a rail of 70 lbs. per yard 
sused, asin Boston, its utmost wearing capacity 
is 2 ins. (width of head) by ,;; in., or 9 lbs. per yard. 
When this section is used up 61 lbs. of the original 
section go into the scrap heap; and added to this 
waste is the equ: lly great and undesirable expense 
of tearing up the pavement in renewals. The de- 
sirability of decreasing this waste in the rail as a 
whole and of making necessary renewals easier and 
cheaper resulted in the device shown, with its ob- 
vious advantages in the above respect. 

Only steel and iron is used in its construction, 
and the rail itself is duplex, dividing the wearing 
part from the section that acts only as a beam, and 
has thus an indefinitely long life. This is shown at 
Aand B in the cut given. The box form of the 
compound rail permits it to be solidly filled with 
sand and supports the pavement. Both sections of 
this rail break joint upon solid chairs of cast iron, 
and remove all trouble from low or brooming joints. 
The macbine-cut flat ties ()) keep the gauge abso- 
lute, and reduce the trouble of tracklaying to its 
simplest form, and the spring key (C) makes the 
connection of rails easy, and, by a slot in the rails, 
permits expanion and contraction. As metal is in 
contact with metal throughout, both through the 
rails and chairs and connecting keys, the trouble- 
some and expensive wiring at the joints for electric 
service is avoided, an expense stated to be about 
$400 per mile. 

The chairs are of cast iron, with base plates so 
proportioned that they have all the effective area of 
wooden railroad ties, with the greater life and wear- 
ing qualities of castiron. And last, but not least, 
this all-metal system of track would seem to have 
peculiar advantages in connection with electrical 
propulsion. In a recent paper on “Overhead and 
track wiring” for electrical railways, Mr. W. H. 
CULL, superintendent of the Albany City Railway, 
says that by the use of metallic stringers under some 
of the rails he had secured a return circuit of so low 
a resistance that the current did not leak to adjoin- 
ing telephone circuits and interfere with the service. 
Mr. CULL used copper ground plates, having a sur- 
face of about 36 sq. ft., at intervals of 1,000 ft., and 
atadepth sufficient to insure constant moisture. 
As a result of the modifications made on that road 
the company is enabled to take cars up the heavy 
grades of its three lines, developing an average of 
only 9 indicated electrical HP. per car. If metallic 
stringers under some of the rails would remove in- 
duction troubles and make traction more economi- 
cal, this all-metallic track system should have pecu- 
liar merit. 


A Novel Form of Flexible Tubing.“ 


It seemed to me at first rather a wild kind of an idea to 
make a metallic tube which would be quite flexible, and 
which could be used for conveying illuminating gas. I 
have, however, after many experiments, succeeded not 
only in making a flexible tube for such purposes, but also 
one which will convey gases, steam or liquids 
under considerable pressure. This tube has sufficient 
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FIG. 1.—Tube Before Mandrel is Withdrawn. 


flexibility for all practical purposes, with the addi‘ional 
advantages of great strength and durability. 

When a tube is formed by coiling a wire around a 
mandrel, the convolutions may be made to press upon 
each other with considerable force, and the joint formed 
at the point of contact of the individual convolutions will 
be tight in proportion to the amount of pressure exerted. 
If such a tube be bent, the joints will be broken all around 
the coils except at one point, and therefore, when bent, 
it is useless for conveying liquids or gases. 


*A paper by T. R. ALMOND, New York City. ‘read ‘at the 
Richmond meeting of the American Society of Mechanical 
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Wishing to utilize the peculiar flexibility of spiral spring 
tubing for the conveyance of gases in cases where a flex- 
ible tube is required, I conceived the idea of interposing a 
triangular-shaped wire between the coils of a round wire, 
as shown by Fig. 1. Whenatube so constructed is bent, 
the convolutions of the triangular coil adjust themselves 
tothe spaces between the round coils, as shown in Fig. 2. 
The triangular wire is pressed between the coils of the 
round wire, during the process of constructing the tube, 





FIG 2. 


with sufficient force to spread them apart, so that the con- 
tact surfaces are at all times under pressure. The tri- 
angular wire serves two purposes: one is tospread the 
coils apart, so that the pressure will be exerted on the 
contact surfaces; the other, to fill the irregularly shaped 
spaces between the coils of round wire, adjusting itself 
to the changing form of the spaces due to any given 
flexion. This pressure brings into play the element of 
friction to such an extent as partly to destroy the flexi- 
bility of the tube, which, when bent, will retain the form 





FIG. 3. 


given toit. This was an unlooked for and unexpected 
quality. 

As the primary object was to obtain a flexible tube, 
trials were made with wire having a more obtuse angle; 
such is shown by Fig. 3. This gave better results, asa 
more perfect joint was produced with less tension of the 
inner coil, and the friction became correspondingly less, 
the result being a tight tube with sufficient flexibility. 
Fig. 3 shows the shape of the seats into which the round 
wires are forced by their tension. Reference to Fig. 1 will 
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° FIG. 4, 


show that the seat for the inner wire is much more obtuse, 
and on this account the inner wire will not, under a given 
tension, be forced into such a seat so tightly as in the 
sharper V in Fig. 2. 

It will be seen that the degree of flexibility depends 
upon the amount of tension put upon the inner coil, or 
the extent to which the convolutions are forced apart. 

I have produced a perfectly tight tube with two coils of 
round wire, in which the outer coil is wound sufficiently 
tight between the convolutions of the inner coil to spread 





FIG. 5. 


them apart for the purpose of getting pressure on the 
joints, substantially the same as with the triangular 
wire. This makes a very strong tube, but is too bulky 
for many purposes. Two half-round wires, or even less 
than half-round, may be used; or the inner wire 
may be round, and the outer half-round, or much less © 
than half-round. The tube will then be less bulky, and, 
supposing the outer wire to be considerably less than half- 
round, the convexity of its surface may be such as to give 
results similar to the obtuse triangular wire shown in 
Fig. 3. I have made several tubes in which the contact 
surfaces of the coils are made to coincide with a circle 
whose center is the axis of the tube, The joints so formed 
are practically a series of ball and socket joints; such a 
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tube has smoother outer atid inner surfaces than those 
previously described. A serious objection to such a tube 
is that the wire changes itsshape during the process of 
coiling, so that the joint surfaces will not make sufficiently 
complete contact, whereas the forms of wire previously 
mentioned are of simple construction, and the slight 
change of form which occurs during the process of coil- 
ing will not effect the result. The extent to which this 
tubing may be bent without leakage is considerable; a 
piece of one-quarter-inch bore, tied as shown in Fig. 4 has 
been subjected to a steam pressure of 75 lbs. without leak- 
age; the smallest curves of the bent portion corresponded 
in this case toa circle 2 ins. in diameter. I have not yet 
made any tube larger than 5-16-in. bore, but think it possi 
ble to make them as large as l-in. bore, and strong 
enough to stand any ordinary steam pressure. For pur 
poses where pressure is not required, the tube may be 
made of sheet metal, shaped as shownin Fig. 5, which 
may possibly be made as large as 2 ins. in diameter. 


Rope-Driving.* 


The transmission of power by cotton or manilla ropes 
was a few years ago an experiment it passed the ex 
perimental stage, and its use has spread with remarkable 
rapidity, both in England and in the United States, and 
promises, at the present rate of increase, to become a for 
midable competitor of gearing and leather belting 
for use where the amount of power is large, or the dis 
tance between the power and the work is comparatively 
great. The present article will not attempt to make a 
comparison with other methods of driving, but will en 
deavor to give some of the limitations of this method of 
conveying power, which will enable the engineer to de 
cide at once upon the relative advantage or disadvantage 
of any proposed speed, with a close approximation to the 
true value. 

The most prominent questions which the engineer 
wishes to have answered who proposes to make an appli- 
cation of rope driving are those relating to the horse 
power, wear of rope, first cost of rope and catenary. 

These questions cannot be answered with precision in a 
general article; but it is the purpose of this paper to give 
the general limitation of this method of transmitting 
energy, in order that an engineer may make a close 
approximation, and then, in the case of a large 
installation, make such supplementary calculations as 
the importance of the case demands. In this paper it wil{ 
be assumed that the conditions are favorable to this mode 
of driving, leaving abnormal cases for such special treat- 
ment as the engineer may at the time think best to use, 
The subject is so new that but few accurate data are 
available, arising from the long period required in each 
experiment, a rope lasting from three to six years. In 
many of the early applications so great a strain was put 
upon the rope that the wear was rapid, and success only 
came when the work required of the rope was greatly re- 
duced. The strain upon the rope has been decreased 
until it is approximately known what it should be to se- 
cure reasonable durability. Installations which have 
been successful, as well as those in which the wear of the 
rope was destructive, indicate that 200 lbs, on a rope 1 in. 
in diameter 1s a safe and economical working strain. 
When the strain is materially increased, the wear is rapid, 
For the purpose of this paper, this strain of 200 Ibs. 

for the normal fibes stress of a manila ropel in. in dia 
meter will be assumed to be the one which it is advisable 
to use, and the horse-power and relative wear at differ 
ent speeds will be estimated. Further experience may 
modify this assumption, but at; he present time it is the 
best obtainable, and the changes which may be made 
hereafter will aifect but slightly the estimates here given, 

To ascertain the average breaking strength of commer- 
cial rope, I lately purchased four pieces made by different 
cordage works, and had them tested on the Fairbanks 
testing machine in New York. They varied slightly in 
diameter; but when reduced to the equivalent of a rope 
1 in. in diameter had an average breaking strength of 7,140 

lbs. Expressed algebraically, the breaking strength, 

weight per foot, and the working strains are 


W=720 C2 (D 
P 3202 @ 
w=-=2 C2 (3) 


in these and the following equations: 
C = Circumference of rope in inches, 
D = Sag of the rope in inches. 
F = Centrifugal force in pounds. 
g = Gravity. 
H = Horse power. 
L = Distance between pulleys in feet. 
P = Pounds per foot of rope. 
R = Force in pounds doing useful work. 
S = Strain in pounds on the rope at the pulley. 
T = Tension in pounds of driving side of the rope. 
t = Tension in pounds on slack side of the rope. 
v = Velocity of the rope in feet per second. 
w = Working strain in pounds. 
W =Ultimate breaking strain in pounds, 
This makes the norma) working strain equal to jz of the 


* A paper by C. W. Hunt, New York City, read at the 
Richmond meeting of the American Scciety of Mechanica 
Engineers, 
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breaking strength and about ,j of the strength at the 
splice. The actual strains are ordinarily much greater, 
owing to the vibrations in running, as well as from imper- 
fectly adjusted tension mechanism. 

For this investigation we will assume that the strain on 
the driving side of a rope is equal to 200 Ibs. on a rope 1 
in, in diameter, and hat the rope is in motion at various 
velocities of from 06 to 140 ft. per second. Under this as- 
sumption, we will have in all cases a fiber strain of 200 lbs, 
on the driving side of a 1 in. rope, and an equivalent strain 
for other sizes. 

The centrifugal force of the rope in running over the 
pulley will reduce the amount of force available for the 
transmission of power. The centrifugal force of the rope 
is computed by the formula : 


P v2 
Fa 





(4) 
uv 

At a speed of about 80 ft. per second the centrifugal force 
increases faster than the power from increased velocity of 
the rope, and about 140 ft. per second equals the assumed 
allowable tension of the rope. Computing this force at 
various speeds and then subtracting it from the assumed 
maximum tension we have the force available for the 
transmission of power. The whole of this force cannot be 
used, because acertain amount of tension on the slack 
side of the rope is needed to give adhesion to the pulley. 
What tension should be given to the rope for this purpose 
is uncertain, as there are no experiments which give ac- 
curate data, and at the present time a decision must be 
made partly from analogy and partly from experience. 

If the rope be considered as a belt on a plain pulley, the 
friction would be substantially the same as a leather belt 
at the same tension, but as ropes are frequently lubricat - 
ed to reduce the wear, the coefficient of friction must be 
materially reduced. There have been no experiments to 
decide with accuracy what this reduction is, but it is 
known from considerable experience that when the rope 
raos ina groove whose sides are inclined toward each 
other at an angle of 45° there is sufficient adhesion when 
the ratio of the tension is 


—=2 (5) 
t 

For the present purpose 7’ can be divided into three 
parte, viz: Tension doing useful work, tension from cen- 
trifagal force, and tension to balance the strain for ad- 
nesion, The tension t can be divided into two parts, viz.- 
térision for adhesion and tension from centrifugal force. 
It is evident, however, that the tension required to do a 
given wérk should not be materially exceeded during the 
life of the rope. 

There are two methods of putting ropes on the pulleys: 
one in which the ropes are single and spliced on, being 
made very taut at first, and less so as the rope lengthens 
stretching until it s!ips, when it is respliced. The other 
method is to wind a single rope over the pulley as many 
turns as needed to obtain the necessary horse power and 
put a tension pulley to give the necessary adhesion and 
also take up the wear. The tension ¢ required to transmi® 
the normal horse power for the ordinary speeds and sizes 
of rope is given in Fig. 1, computed by formula (8). The 
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FIG. 1. 


total tension 7’ on the driving side of the rope is assumed 
co be the same at all speeds. The centrifugal force, as 
well as an amount equal to the tension for adhesion on 
the slack side of the rope, must be taken from the total 
tension 7'to ascertain the amount of force available for 
the transmission of power. 

I have assumed that the tension on the slack side neces* 
sary for giving adhesion is equal to one-half the force 
doing usef | work on the driving side of the rope ; hence 
the force fur uveful work is 


2(7-—F 
R= «) 








and the tension on the slack side to give the required ad- 
hesion is 
(T—F) 
3 
(T — F) 
3 

The sum of the tensions 7 and ¢ isnot the same at 
different speeds, as the equation (8) indicates. 

As F varies as the square of the velocity, there is, with 
an increasing speed of the rope, a decreasing useful force, 
and an increasing total tension, t, on the slack side. 

With these assumptions of allowable strains, the horse 
power will be 


(7) 


Hence, = +F (8) 


H- 2v0(T— F) ) 
. 3 x 550 
Transmission ropes are usually from 1 in. to 1% ins. in 
diameter. A computation of the horse power for four 
sizes at various speeds and under ordinary conditions, 
based on a maximum strain equivalent to 200 lbs. for a 
rope 1 in. in diameter, is given in Fig. 2. The horse power 
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of other sizes is readily obtained from these. The maxi- 
mum power is transmitted, under the assumed condi- 
tions, at a speed of about 80 ft. per second. 

The first cost of the rope will be smallest when the 
power trarfsmitted by it is greatest, and, under the as- 
sumed conditions, will be a minimum for a given power 
when the velocity of the rope is about 80 ft. per second. 
The ratio of the first cost of the rope running at any other 
speed will be: 


Retin ct Sretcen = BOS. perenne 


H. at required speed. 10) 


The curve in Fig. 3 shows the relative first cost of ropes 
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FIG, 3. 


to transmit a definite power, calculated for various 
speeds, with the coefficient of the cost assumed to be of 
such value that the cost of the rope running at 80 ft. per 
second is 100. The first cost of the ropes running at dif- 
ferent speeds is in proportion to the ordinates at those 
velocities. 

The wear of the rope is both internal and external; the 
internal is caused by the movement of the fibers on each 
other, under pressure in bending over the sheaves, and 
the external is caused by the slipping and the wedging in 
the grooves of the pulley. Both of these causes of wear 
are, within the limits of ordinary practice, assumed to be 
directly proportional to the speed. Hence, if we assume 
the coefficient of the wear to be k, the wear will be kv, in 
which the wear increases directly as the velocity, but the 
horse power that can be transmitted, as equation (9) 
shows, will not vary at the same rate. 





If we divide the value for wear at a given speed by the 
the horse power that the same rope will transmit at other 
speeds, we get the relative wear of the rope in transmit- 
ting one horse power. For this purpose assume, for a basis 
of comparison, such value for the coefficient as will make 
the wear of a rope running 10 ft. per second equal to 100. 
Fig. 4 shows the relative wear for transmitting the same 
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transmitting a given power the 
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VELOCITY OF THE ROPE i FEAT PER SECOND 


FIG. 4. 


‘| horse power computed by this method. The wear of a 


rope running at different speeds is in proportion to the 
ordinates of the curve at those velocities. The higher the 
speed, up to about 80 ft. per second, the more power will 
be transmitted, but it is accompanied by a more than 
equivalent wear. 

The rope is supposed to have the strain 7 constant at 
all speeds on the driving side, and in direct proportion to 
the area of the cross section; hence the catenary of the 
driving side is not affected by the speed or by the diam- 
eter of the rope. 

The deflection of the rope between the pulleys on the 
slack side varies with each change of the load or change 
of the speed, as the tension equation (8) indicates. 

The curves in Fig. 5, giving the deflection of the rope, 






atall speeds for the driving 
but variable for the slack part. 
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were computed for the assumed value of Jandt by the 
parabolic formula: 
ee 


S= =D +P D, (il) 


S being the assumed strain 7 on the driving side, and f, 
calculated by equation (8), on the slack side. The tension 
¢ varies with the speed, and the curves, showing the sag 
of the rope in inches, are calculated for speeds of 40, 60 
and 80ft.per second and for spans commonly used in 
rope driving. . 

i It is to be regretted that accurate data are not available 
to determine the constants needed in the equations for 
wear and for friction on the pulley. No estimate has been 
made, as this paper is intended to state the general limita- 
tions of this mode of transmitting energy rather than to 
give details of its application. Enough isknown, however, 
to enable the following points to be with rea- 





sonable accuracy for ordinary cases of rope driving: The 
horse power for all sizes of rope and ill practicable velo- 
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cities can be obtained from Fig. 2. The tension on the slack 
side of the driving rope is given in Fig. 1 for usual sizes 
and speeds, from which the amount of counterweight, to 
give the necessary adhesiun, can be deduced. The sag of 
the rope between the pulleys is given in Fig. 5, for both 
the driving and the slack parts of the rope. The com- 
parative first cost of ropes running at different velocities, 
but transmitting the same horse power, is given in Fig. 3 


THE MussBLL SHOALS CANAL, on the Tennessee 
River, is completed after 25 years work, and will be 
formally opened in a few days. The practical] result 
of this canal around the Mussell Shoals is that 
Florence, Ala., is now at the head of ‘deep water” 
navigation on the Tennessee, and can save $2.65 per 
ton in shipping iron to Pittsburg by water. 


WoRK ON THE CORINTH CANAL is resumed, and 
1895 is named as the time of completion. The work 
to be done by the new French company is to pro- 
tect the sides of the 284-ft. cut from slips and faulty 
material developed in the original excavation. They 
will now build a wall about 33 ft. high along a length 
of about 24¢ miles, to stop bottom erosion. A 5-ft. 
bench will also be cut out on each side, to a height 
of at least 6 ft. above sea-level, to hold this wall, 
and the slopes will be eased at a number of points 
to insure their stability. According to the engi- 
neer’s estimate, this extra work will include 2,355,- 
000 cu. yds. of excavation,and cost in total $2,000,000. 
The Corin.h Canal is about 4 miles long, with a 
center cut across of the Isthmus averaging 190 ft. 
deep for about 24¢ miles. It was commenced in 
1882, and the total cost is estimated at $14,000,000, or 
about $3,500,000 per mile. 

THe TAMPICO HARBOR WORKS are progressing. 
The engineer, Mr. E. L. CornTHELL, in a published 
interview, says that he has just returned from an 
inspection of the works. The jetties are 1,000 ft. 
apart, parallel to each other, and built of a hearting 
of mattrass work covered with heavy stone; they 
will be eventually crowned by a wall of massive con- 
crete blocks. The north or more exposed jetty is 
now pushed about 3,000 ft. into the Gulf, and the 
south jetty is about half as long. The north jetty is 
well above the water. As a preliminary result there 
has been a deepening of 6 to7 ft. in the channels the 
whole length of the jetty over the whole width of 
the channel. Even the ship channel beyond the 
jetties is mcreased from 7 to 8 ft. to 10to 12 ft. in 
depth. 


THE BLOCK-SYSTEM OF STREET CLEANING, as 
suggested by Prof. CHARLES F. CHANDLER, and 
tested by an organization in this city, of which he 
is president, is to form the subject of a bill to be 
submitted to the next New York Legislature. The 
organization referred to was started in 1870, with the 
view of providing the neighborhood of Fifty-fourth 
St. and Madison avenue with well cleaned and well 
sprinkled streets, and also with special police pro- 
tection. There are two long and two short blocks 
under its care, and the total expense of sweeping, 
sprinkling and extra police is about $1,900 per year. 
The bill would divide the city into districts, each in 
charge of a foreman, and a specific gang for that 
district. The bill would dispose of all irresponsi- 
bility. There would be a superintendent at $6,000 
per annum, and three deputies at*§3,000. One 
deputy would have charge of the removal of garbage; 
another of the sweeping and cleaning of streets, and 
the third of the removal of sweepings and ashes, 
these being treated as separate departments. The 
street cleaning gang would include about 1,000 
men; the garbage gang, 75 men, and the removal 
gang, 150 men. Each class would be distinctive in 
uniform and color of carts and tools used. The 
motive of the bill is claimed economy in cost to the 
city consequent upon greater efficiency and responsi- 
bility in the working forces. 





A MACHINE FOR DRILLING SQUARE HOLES has 
been patented in England, and a company has been 
formed to manufacture the machines. The novelty is 
in the drill, which cuts with one edge only, and in the 
mechanism, which imparts to the spindle the de- 
sired motion as it rotates, and allows the cutter to 
enter the corners of the square. Holes of various 
shapes can be drilled by these machines. - It is 
claimed that previous to the introduction of this 
machine the cost of making asquare hole from a 


drilled round hole was nearly 36 times the cost of 
the round hole, while by the use of the machine the 
cost is the same for holes of any shape. 


CONSTRUCTION NEWS. 


RAILWAYS. 
EAST OF CHICAGO.--Existing Roads. 

New Albany Belt and Terminal,—R. H. Young, of 
New Albany, Ind., engineer in charge of work, writes as 
follows : 

This railway runs along the river front of New Albany. 
Ind., a dista: ce of 2% miles. About two-thirds of the 

rade has been completed, and half of tne track laid. The 
ine will be opened for freight business, Jan. 1, 1891. ‘There 
will be 2,600 ft. of pile trestling, and 2,500 of iron trestle on 
the line. The contractors are D. J. Conger, grading; E. 
Crumbo, masonry; H. & 1. Bridge Co., piie trestiing, and 
Shiffler Bridge Co., iron work. ‘The road will do a general 
transfer business between the rolling mills and manu- 
factories along its route. John McLeod, Courier 
Journal Building, Louisville, Ky., chief-engineer. 


Temiscouata,—A correspondent writes as follows : 


The track on the St. Francis branch of the Temis- 
conata Railway is now laid up to Clairs, 20 miles from 
Edmundston, N. B., and opposite Fort Kent on the 
United States side of the St. John River, beyond which 

int its not intended to extend it this season. The track 

as been ballasted for 14 miles and by the middle of the 
month it is expected to have it tinished over the whole 20 
miles, when the line will be opened for passenger traffic. 
The contractors were Malcolm & Russ, and Chief Engi- 
neer K. Adams Davy. The line has been located for 16 
a beyond Fort Kent to the mouth of the St. Francis 
ver. 


Toledo & Ohio Cent Extension.—It is expected to 
have the line from a to Newton, Ohio, com- 
pleted this month. The work is quite heavy. 

Wheeling & Lake Erie.—Engineer Williams, of 
Wheeling, W. Va., informs us that the main line has 
been opened for general traffic between Wheeling and 
Laurel,O. Also that work on the Portland Extension, 
Portland, O., to Martin's Ferry is progressing rapidly. 
Track has also been laid as far as Steubenville, O., and it 
is expected that this line will be opened for passenger 
traffic about Nov. 15. The road is to be extended from 
Steubenville to Rochester. It will cross the river at the 
latter point. 

Philadelphia & Reading.—The Port Reading R. R. 
Co. has been incorporated under the auspices of the Phila” 
delphia & Reading R. R. The company will build a road 
from Bound Brook, N. J., to Staten Island sound, about 6 
miles above Perth Amboy, a distance of about 26 miles. 
A coal shipping depot will be established on the sound 
and extensive piers and docks will be erected. The cost 
of the railway and wharves will be about $1,200,000, and 
the company expects to ship 1,500,000 tons of coal a year 
to New York and New England at the new place. 


Pennsylvania.—An indianapolis dispatch says : 


There is excellent a stating that negotia- 
tions are praciically perfected by which the Pennsylvania 
Co, will, on Jan. 1, take control of the Vandalia line 
through the Terre Haute & Indianapolis R. R., which is 
the lessee of the St. Souis, Vandalia & ‘ferre Haute R. R. 
The deal is said to include the Terre Haute & Logansport 
division. At the time of the organization of the Pittsburg, 
Columbus, Chicago & St. Louis R. R. Co. it was under- 


stood that of the 000,000 of securities which 
would be placed on the market at once u portion 
wou.d be used in the purchase of certain West- 
ern lines and the building of extensions. Secur 


ing control of the Vandalia was one of the items men-- 
tioned; another is the purchase of the Toledo, Peoria & 
Western R.R. In thiscase it is stated that the Pennsylvania 
Co. will take the road east of Peoria and the Chicago, 
Burlington & Quincy R. R. the portion lying west of that 
point. Exte ns contemplated, it is stated ofticial.y, in- 
clude the building of the Indianapolis & Vincennes road 
to Evansville and the building of the link needed to con- 
nect the Jetfersonville, Ma n & Indianapolis R. R. 
with the fifth division of the Pennsylvania lines. This 
will require the building of a link from Indianapolis to 
Anoka Junction, 62 miles. 

Cincinnati, Wabash & Michigan.—But 3% miles of 
track remain to be laid on the extension from Anderson 
to Kushville, Ind. Over half the 40 miles ballasted, and as 
the connection will be finished within a week, one regu- 
lar train each way daily will probably be put on bet ween 
the points named about Nov. 25. The connecting link be- 
tween the main line and the Detroit and Eel River branch 
of the Wabash will be completed, ballasted and ready for 
trains to pass over by the middle of the coming week. 

Louisville, Evansville & St, Louis.—Surveys have 
been completed fora branch from Marrergo to Trinity, 
Ind. It is reported that construction will begin at once. 


Projects and Surveys. 


Winnipeg & Hudson Bay.—Press dispatches from 
Quebec, P. Q., say: 


Mr. J.C. Bailey, C. E., of Toronto, Ont., who waa the 
engineer that constructed the railway between Graven- 
hurst and Callandar, which unites Toronto with the Cana- 
dian Pacific at Lake Nipissing, is now in town in connec- 
tion with the scheme of building a railway from Lake 
Nipissing to James Bay. His company, which has its 
headqvarters in Toronto. in: ends to commence operations 
immediately and to build its line from Luke Nipissing to 
the northwest end of Lake Temiscamingue, thence to 
Lake Abittibi and down the river of the s.:me name to 
Moose Factors. om James Bay. ‘The route has alread 
been thoroug’ uly explored and found to offe« few difficul- 
ties to the work of railway construction. A number of 
Penn to tn i omrens i adiesiean 

oO) y. propose p the new way by a 
Quebec to Lake which aif shorten by 
120 miles the present railway d from Sault Ste. 


Marie to Quebec and by 170 miles the route from Quebec 
to Winnipeg 


Quebec, Montmorency & Charlecoixc, —James John 
stone, an engineer, with two assistants, from London, 
England, will at once begin a survey of the proposed 
Quebec, Montmorency, & Charlevoix Ry., which is to form 
one of the links in the line of the new trans-atlantic ser- 
vice between Canada and England. The charters of par 
liamentary powers have been granted, and the new com- 
pany will be known as the North Canadian Atlantic Ry 
and Steamship Syndicate, limited, its chairman being the 
Rt. Hon. Sir Henry Isaacs, recently Lord Mayor of Lon- 
don. The capital stock with which railways, docks and 
steamships will be constructed and operated will be 
£1,000,000. The scheme is to construct a line of railway 
between Quebec and a point on the extreme east of the 
Labrador coast, presumably St. Charles Bay, whence 
steamers of 20 knots can readily accomplish the voyage to 
Milford Haven in 91 hours. 

Erie & Shenango,.—Chartered in Pennsylvania to build 
a railway from a point near Girard to Crameaville, Pa., a 
distance of 7 miles. Samuel B. Dick, Meadville, Pa.. 
President. 

Ishpeming & Negaunee.—A railway company by this 
name has been chartered in Indiana. 

State Line.—Chartered in Pennsylvania to build a rail- 
way from the Genesee River, on the New York State line, 
south to Perryville, 2 miles. Seymour F. Alexander is 
P resident. 

Canada,—Canadian capitalists have given notice that 
an application will be made to Parliament next session 
for an act to incorporate a railway company to construct 
a railway from a point on the Canadian Pacific Railway 
between Dog Lake and Sudbury, thence by way of the 
valleys of Moose River and its tributaries to James Bay 
and Hudson Bay. 

SOUTHERN.--Existing Roads. 

Louisville Southern.—The section of the Richmond, 
Nicholasville, Irvine & Beattyville R, R. recently opened 
for traffic has been turned over to the East Tennessee, 
Virginia & Georgia R. R., and will hereafter be operated 
by that company.—Surveys are reported in progress for a 
branch from Waddy to Frankfort, Ky. 

Atlanta & Dahlonega,— Application will be made at 
the next Georgia Legislature for acharter to extend this 
road. 

Albany, Florida & Northern.—At a recent meeting 
of the stockholders the following were elected directors 
for the ensuing year: Nelson Tift, S. R. Weston, Q. N. 
Woolfolk, F. F. Putney, G. M. Byne, N. F. Tift, P. C. 
Bagley, S. H. Hawkins. At the directors’ meeting, which 
followed, Nelson Tift was elected President, 8. H. Haw- 
kins Vice-President and W. E. Mitchell Secretary and 
Treasurer. 

Decatur, Chesapeake & New Orleans.—Richard 
Sandusky, of Shelbyville, Tenn., has been appointed re- 
ceiver of this road. 

Charleston, Sumter & Northern,—About 12 miles of 
track have been laid from Bennetteville, 8. C., south, and 
grading is making good progress all along the route. 

Baltimore & Ohio.—Civil Engineer ©. H. Erwin has 
just completed surveys for the proposed line from Union- 
town to Morgantown, W. Va. It is announced that a very 
satisfactory line has been secured. 

Projects and Surveys. 

This company has filed an amended charter in Florida 
extending its powers so as to include the constructing, 
maintaining and operating of a railroad, or operating 
roads already constructed from a point on the St. John’s 
River at or near Astor, Lake County, through the counties 
of Lake Orange, Polk and De Sototo the waters of Char- 
lotte Harbor. The newly elected officers are: J. R. Par- 
rot, President, and F. M. Day, Jr., Secretary. 
office of the company is in Jacksonville. 

Lewisburg & Ronceverte.—Funds have been raised 
for surveying the projected railroad from Lewisburg to 
Ronceverte, W. Va. The Mason, Gooche, Hoge Co., of 
Frankfort, Ky., is reported as to submit a proposition for 
building the line. 

NORTHWEST.-—Existing Roads. 

Duluth, Pierre & Black Hills.—At a monthly meet- 
ing of the directors recently held, it was decided to push 
the work at both ends of the line until winter sets 
jn, with the object of completing the Pierre line from 
Aberdeen to Pierre, 8. Dak., carly in the spring. Work will 
be commenced south of Faulkton and at the Pierre end 
immediately. B. P. Tilden, Aberdeen, 8. Dak., Chief En- 
gineer. 

St. Louis & Superior Terminal.—This company will 
build a line near the south bank of the St. Louis River, 
from West Superior to Fond du Lac, the head of naviga- 
tion, a distance of 16 miles, with a branch from Wal- 
bridge, on the N. P. Ry., north 3 miles to intersect the 
main line at the new city of St. Louis, where a draw- 
bridge will be built to connect with the St. Paul & Duluth 
Ry. Four miles are under construction and will be grad- 
ed ready for the ties this season and the balance will be 
pushed to completion as soon as possible. Chas. FE. Bur- 
rell is Chief Engineer, with offices at Duluth, Minn. 

Projects and Surveys. 

Winnipeg & Duluth,—An application will be made to 

the Canadian Parliament at the next session for an act to 
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ncorporate a company by this name, with power to build 
a railway from a point in the city of Winnipeg in a south- 
easterly direction, toa point on the international bound- 
ary at the Lake of the Woods, and with the usual powers 
to build telegraph and telephone lines, or both, in connec- 
tion therewith. 

SOU THWEST.-—-Existing Roads. 

Chicago, St. Paul & Kansas City.—Work upon the 
extension from St. Joseph to Kansas City wili shortly be 
commenced, and trains will be running over the road 
about Dec. 1. The extension from Des Moinesis also to 
be pushed a® rapidly as possible. But 90 miles remain to 
be built between these points, and when that is com- 
pleted the road will have an air-line between Chicago and 
Omaha, It is expected that trains will be running over it 
before July 4, 1891. 

Chicago, Kansas City & Texras,—It is announced that 
this road willat once be extended north to Cainsville, 
Mo., the southern terminus of the Des Moines & Kansas 
City R. R. 

Quincy, Omaha & Kansas City.—It is reported that 
an extension will be built from Trenton to Plattsburg, 
Mo. 

Projects and Surveys. 

Kansas City Cirele.—It is announced that the money 
necessary to build this road has been secured, and that 
work will commence soon. This company was organized 
for the purpose of constructing a belt railway around the 
two Kansas Cities and also touching Rosedale and Argen- 
tine. The capital stock of the company is placed at $2,000,- 
000. The length of the proposed road is 35 miles. Plans 
have been drawn for the road, and a portion of the prop- 
erty on the proposed route has been condemned. 

ROCKY MT. AND PACIFIC.-—Existing Roads. 

Rio Grande Southern.—This road is now completed 
to within 6 miles of Talluride, Colo., and work is being 
pushed, 

Fairhaven & Southern,—Work is in progress on the 
jron bridge acress the Nooksack River, Track is now 
laid nearly to Blaine and will be completed to this point 
in a few days. On the southern division all the work is 
being concentrated on the coal mine branch, which 
diverges from the main line 3 miles north of Sedro. 

Seattle, Lake Shore & Eastern,—Tracklaying is now 
completed to within 2 miles of Sedro, Wash.,-on the 
northern extension, and this section will be put in opera- 
tion soon. The grading along the entire line to the 
boundary is well advanced, and bridge building is in 
progres’. 

Northern Pacijic.—Track has been laid on the first 10 
miles from Lakeview toward Olympia. The heaviest 
grades on the whole line are along the Nesqually River. 
On both sides of the river are steep hills, the sides of which 
will have to be cut into very deeply in places. This work 
will be pushed as rapidly as possible. Pile-driving for the 
new Northern Pacific bridge across the Nesqually River 
commenced some time ago, ard the whole structure will 
be completed in 3 week. Most of the work between Nes- 
qually and Olympia is already finished, The grading 
will be completed and the line ready for tracklaying in 
ope month. It will take 10 days longer to lay the track. 
Work on this part of the road has been delayed for one 
month by injunction suits, but these are all settled now 
and there is nothing to prevent pushing the line to com- 
pletion. Several pile-drivers are at work between Olym- 
pia and Nesqually building bridges in various places along 
the road, 

Union Pacific.— Resident Engineer H. V. Gates 
states that the Elgin branch is practically completed, 
there only remaining some surfacing to be done, and, al 
though it will not be turned over to the operating depart- 
ment until this is completed, it is practically in operation. 
A great amount of grain is being hauled over it.—- 
Work is being pushed vigorously all along the line of 
the Portland-Seattle branch. There are now over 3,000 
men at work on this road, and it is expected that this 
number will be increased to 4,000 before the end of the 
month. A great many men are coming from Kansas to 
work on the road, and letters are daily being received 
from many others who are seeking cheap transportation 
to the Northwest. 

Utah Central.—Contracts have been let for laying the 
track on 25 miles of the extension from Park City, Utah, 
up the Provo River. 

Projects and Surveys. 

Sedalia & Palmer Lake.—W. W. Follett, Pioneer 

Building, Denver, Colo., writes as follows: 


This road is projected to run from Sedalia, Colo., 25 miles 
south of Denver, south to Perry Park, a distance of 30 
miles. About twenty miles of the line have been located, 
a very favorable route aves been secured with easy 
grades and curves. The road is being built in the interest 
of the owners of Perry Park, and its principal business 
will bein stone, lime and the tourist travel. John D. 
Perry is president, and Martin, Aulls & Follett are the 
enginecrs. 


Fidalgo & Anacortes.—A correspondent writes as 
follows : 


The total length of this railway from Anacortes to Fi- 
dalgo City, Wash., is 11 miles. There are 144 miles of pile 
trestling. Thereare grades as high as 9x. The company 
expects to use electric motive power for passenger ser- 
vice and steam locomotives for freight business. The 
locomotives will be required tosurmount grades of 6s. 
aaa P, Sanderson, of Fidalgo City, Wash., is Chief En- 

neer, 


ENGINEERING NEWS. 


FOREIGN. 

South America,—A press dispatch from San Francisco, 
Cal., says: 

A South Amcrican railroad scheme that involves mil- 
lions, and promises to open upa country unknown to com- 
merce, has just been brought to the practical stage of 
actual work by J. L. Cherry, a former San nciscan, 
who reached here by the last Panama steamer. He leaves 
to-morrow for New York, where be will engage engineers, 
and will sail Dec. 1. He expects to break ground on 
Christmas Day. His concession provides for the construc- 
tion of a railway from Buena Ventura, in Col- 
ombia, on the Pacific Ocean, east 9% miles to 
Cali, then north through Cauca Valley to the Gulf 
of Darien, opening into the Atlantic. Further concessions 
are nade for the opening of a line from Cali across the 
Cordilleras into the Magdalena from the same starting 
point, along the Punnayo River ,to;the navigable waters 
of the Amazon, and also south from Cali across the border 
of Ecuador. The entire road will be 1,200 miles in length, 
and will emp & cover every outlet from Colombia to 
the Southern republic, hence necessitating the Pan-Ameri- 
can Railway Co. to cross over its lines in order to __ 
access to South America. The territory covered is 300,000 
square miles, with a present population of 1,000,000 people. 

Mr. Cherry’s company got a free gift of 15 miles of road 
already built toward Cali, a big money bonus and a royal 
land grant of 24° miles on each side of the road for its 
whole length of 1,200 miles. The Cuaca Valley, which it 
opens up, is one of the richest in the world, having pro- 
duced over $300,000,000 worth of gold, raising the purest 
chocolate and other valuable products. The need of a 
railroad is illustrated by the fact that present rates are 
$90 a ton for 100 miles. Mr. Cherry expects to steam into 
Cali before the summer of 1892. His company is com- 
yosed of San Francisco, Chicago, New York and London 
bankers, who have already subscribed $10,000,000. 


CITY TRANSIT. 


Horse Railways.—New plants or extensions of existing 
systems are proposed as follows: Staunton, Va., by the 
Staunton Development Co.; Gaffney City, S. C.; Tarpon 
Springs, Fla., address Prof. H. Smitz; Petersburg, Va.; 
Bartow, Fla.; Henrietta, Tex. 

Skowhegan, Me.--The Somerset Railway Co. has sub- 
mitted a proposition to the Skowhegan & Norridgewock 
Co. to construct a railroad from Skowhegan to{Norridge- 
wock for $15,000, the Somerset company to own and run 
the road when built. j 

Chicago, IUl.--The injunction obtained by the city re- 
straining the North Chicago City Ry. from extending its 
lines over a number of streets unless a single fare was 
adopted on the whole system has been invalidated by a 
recent decision of Judge Horton. 

Flint, Mich.—Haines Bros., of New York City, have 
been granted a franchise to build aline in this city and 
will probably begin construction in a few weeks. 

Henrietta, Tex.—A street railway will be built at this 
place by the Henrietta Street Car Co., capitalized at 
$100,000. 

Electric Railways.—New plants or extensions of ex- 
isting lines are proposed at San Antonio, Tex., by the San 
Antonio Street Ry.; Tarborough, N. C. 

Waterville, Me.—The Waterville & Fairfield Ry. has 
petitioned the legislature for permission to use electricity. 

Biddeford, Me.—The Biddeford & Saco Ry. has been 
granted permission to use electricity on its lines. The 
change from horse power will cost between $25,000 and 
$30,000. 

Providence, R, I.—At the last annual meeting of the 
Union R. R., it was decided to petition for right to in- 
crease the capital stock of the company to $3,000,000, The 
directors reported strongly in favor of adopting the over- 
head trolley system of propulsion. Their report contains 
the following opinion of T. A. Edison on storage battery 
propulsion: 


I consider them (storage batteries) an absolute failure. 
In addition to their unreliability in operation, the have no 
commercial element, and they serve only the temporary 
purposes of speculation, the public being deceived by 
their apparent simplicity. 


Brooklyn, N. Y¥.--The Brooklyn City R. R. has made 
public its plans for developing South Brooklyn and New 
Utrecht. A large number of lines will be laid and the 
overhead trolley system adopted for the greater part of 
the track. The Brooklyn, Bushwick & Queens County 
Ry- has applied for permission to use electricity on a 
number of streets where horses are now employed. 

Schenectady, N. Y.—-The Edison General Electric Co. 
has bought the Schenectady Street Ry. and will change 
the line to an electric road. 

Buffalo, N. Y.--The Edco Storage Battery Co. has pro- 
posed to the Buffalo Street R. R. to operate one of the 
latter company’s lines with its storage battery cars. 
The matter is still under consideration. 

Montclair, N. J.—A petition for a franchise for an elec- 
tric railway between Montclair and Upper Montclair has 
been received by the Town Com mittee. 

Bloomfield, N. J.—A. Newbold, of New York City, has 
applied for permission to construct and operate an electric 
railway to Caldwell. 

Lancaster, Pa.—The Lancaster Electric Ry. has ap- 
plied to the Lititz Turnpike Co. for permission to build an 
electric railway over the latter company’s toll road to 
Lititz. 

Beaver Falls, Pa.—The Central Electric Ry. has re- 
ceived permission from this town and the neighboring 
boroughs of New Brighton, Bridgewater and Beaver to 
construct and operate an electric railway. 

Washington, D. C.—The Eckington R. R. will adopt a 
rather unusual roadbed; the rails will be laid in a bed of 
concrete in which the usual wooden cross ties will be im- 

edded. When the wood decays it is believed that the 
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condition of the track will not be altered, since the rails 
rest on the firm concrete. Electric storage battery pro 
pulsion has been adopted. 

Richmond, Va,—E. H. Bissell and associates have ap 
plied for a franchise to construct a double-track elec 
trical railroad. 

Roanoke, Va.--J.C. Rawn states that the street rai] 
way to Big Spring will probably be operated as an ele: 
tric line. 

Columbus, O.--The Consolidated Street Ry. will re 
ceive bids until Nov. 17 for the equipment of the com 
pany’s track with electric motive power. 

Greenville, Tex.—The lines of the Greenville Street Ry. 
will probably be extended and electric motive power 
adopted. 

Inclined Railway.--Cincinnati, O.—A meeting of 
the stockholders of the Cincinnati Inclined Plane Ry. wil! 
be held Dec. 1, for the purpose of voting on the issue of 
$225,000 of stock. 


New Companies.—Evanston, Ill, & North Shore 
Street R. R.; capital stock, $150,000. Union Electric Ry., 
Saratoga, N. Y.; capital stock, $300,000; directors, H. Rus- 
sell, C. E. Arnold, E, Slattery and others. Saratoga, N. 
Y., Rapid Transit R. R.; capital stock, $30,000; directors, 
G. W. Morton, G. I. Humphrey, L. H. Cramer and others. 
Belt Electric Line Co., Lexington, Ky.; capital stock, 
$500,000; incorporators, W. J. Loughridge; J. C. Rogers, 
C, H. Stoll and others. South End Electric Ry.. Chicago, 
Ill ; capital stock, $100,000. Whitman, Mass., Street Ry.; 
capital stock, $40,000. South Broadway Electric Ry.. 
Denver, Colo.; capital stock, $15,000. Broadway & New- 
burgh Street R. R., Cleveland, O., increase of stock from 
$500,000 to $1,000,000. 


HIGHWAYS. 

New Jersey.—Union Co. is said to have proved the 
benefit of good roads in the increased value which they 
give to real estate. About 60 miles of Telford road have 
been put down in that county, and it is said that there 
are about 600 miles of such road in the State. 

Maryland .—At the monthly meeting of the Neighbor- 
hood Improvement Association of Baltimore Co., Mr. N. 
J. Capron read a report from the committee on roads and 
bridges, showing that $500,000 had been paid by the tax- 
payers during the last six years. The territory covered 
by the association has been divided into sections, each of 
which is under the charge of a member of the committee. 
There is a good deal of complaint throughout the county 
as to the bad roads and large expenditures.—The old 
Pimlico road will be macadamized at a cost of about 
$2,500. 

Ohio,—A system of turnpike roads 70 miles in extent is 
being constructed in Jefferson Co. Contracts for 32 miles 
were let in July. Contracts for 23 miles will be let in the 
spring of 1891, and for the remaining 15 miles in the spring 
of 1892. County Engineer Samuel Houston, Steubenville, 
O., has charge of this work. The contractors for the roads 
now being built are McDonald & Simmons, Steubenville, 
O. Bids for $60,000 Jefferson Co. turnpike bonds, will be 
received until Nov. 20, by A. C. Blackburn, Auditor 
Steubenville, O. 

Kentucky .—The Basin Spring Extension Turnpike Co. 
has been incorporated at Winchester, by N. T. Taylor and 
S. T. Prewitt, to construct a macadamized road. Capital 
stock, $12,000. 


BRIDGES, TUNNELS AND CANALS. 

Bridges .-—Littleton, N. H.—Littleton has voted to 
build a bridge across the Connecticut, provided one-fifth 
of the expense will be borne by parties not resident of the 
town. 

Wallingford, Conn.-+At a recent town meeting $4,000 
was appropriated to build a bridge across the Quinnipiac 
River. 

Guinsburg, Pa,.—J, R. Throckmorton may be ad- 
dressed regarding a new bridge to be built by the county 
commissioners. 

Reading, Pa.—The Pennsylvania Railroad bridge, two 
miles above the city, has been washed away, and a new 
bridge will be built in its stead. 

Howard County, Md.—A $20,000 iron bridge will prob- 
ably be constructed over the Patapsco River at Orange 
Station, near Howard Co. 

Columbus, O —Bids will be received until Nov. 17, for 
constructing a viaduct across Leonard Ave. The bridge 
will be a single span deck bridge, with inclined end posts; 
a single span of 70 ft. at right angles to the railroad right 
of way; the span of the truss parallel with the center of 
Leonard Ave., 155.5 ft. from pin center to pin’center. Bids 
will also be received for about 9,000 perch of sandstone 
masonry for the abutments and approaches, for about 
3,500 cu. yds. of excavation for the same, and ‘for about 
20,000 cu yds. of ffll. 

Russburg, Va.—Frank Nelson may be addressed re- 
garding a new bridge to be erected here. 

Murphy, N. C.—The county commissioners want bids 
for constructing a bridge across Brasstown Creek. 


Canals.—It is stated that the Florida, Ocean & Gulf 
Canal Co. will soon commence the eonstruction of the 
proposed canal from St. Augustine to Cedgr Keys, con- 
necting the Atlantic Ocean with the Gulf of Mexico. The 
route passes through Orange Lake, on which it is contem 
plated to locate a ship-building plant.’ 
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WATER-WORKS. 
NEW ENGLAND. 

Derry, N. H.—The mains have been laid and the stand- 
pipe has been completed. 

Northfield, Vt.—A bill authorizing the construction of 
works by the village has passed the lower branch of the 
Legislature. 

Salem, Mass.--The sum of $10,000 has been transferred 
from the appropriation for new mains to that for replac- 
ing cement mains. 

Terryville, Conn.—The following is from Richard 
Baldwin : 

The Terryville Water Co. will have gravity works in 
operation about Jan.1. T. H. McKenzie, Southington, 
made the surveys and the Connecticut Pipe Co., New 
Haven, are the contractors, 

MIDOLE. 

Albany, N. Y¥.—The testing of the driven wells for the 
new supply was begun Nov. 1. 

Hempstead, L, I., N. ¥.—The following is from John 
Lockwood, President, 52 Broadway, New York. 


The Hempstead Water Co. will have their works in 
operation about Jan. 1. The supply is to be pumped from 
a well toa stand-pipe. Cost, about $100,000. Population, 
5,000. 


Riverhead, L, I,, N. ¥.—A suit was recently brought 
before Judge Cullen at this place, by Nichols and others, 
seeking to annul the contract of the Great South Bay 
Water Co. The Judge sustained the contract. 

Schoharie, VN. ¥.—The works were putin operation on 
Nov. L. 

Yorkshire Centre, N. ¥.—Asmall plant has been pro- 
jected. Address W. F. Parsons. 

Chambersburg, Pa,.—Bids will be opened on Nov. 20, 
by D. B. Kirby, for the construction of a 2,000,000-gall. 
reservoir, and for furnishing and laying 9,000 ft. of 12 and 
10-in. cast-iron pipe, with special castings. Bids will be 
received for each. purpose separately, or for the two 
together. 

SOUTHERN. 

Bedford City, Va.—A storage reservoir, and possibly 
complete works, is being built by S. B. Mosby & Co., of 
this place. 

Max Meadows, Va.—Works are being built, with 3. 
B. Mosby & Co., Bedford City, Va., as contractors. 

Darlington, 8S, C.—\t is reported that the Darlington 
Light, Water & Power Co. has been incorporated with a 
capital stock of $25,000. L. M. Cox, of the National Elec- 
trie Light Co., Washington, D. C., F. Dargan and ©, RB. 
Edwards are interested. This is the second or third com- 
pany reported here this year, and it seems that none of 
them have done anything definite, as yet. 

Atlanta Ga,.-The followiog is condensed from the Con- 
stitution: 

Hall Bros. have completedgand reported upon their sur- 
vey of Long Island Creek as a new source of supply. They 
recommend that the city purchase the entire water 
shed of the creek, build an impounding dam near the 
mouth of the creek, erect a steam or water-power pump- 
ing plant near the dam, lay a force main and construct a 
distributing reservoir. The dam, as projected, is 59 ft. 
high, about 550 ft. long, and would impound 1.46),000,000 
galls. The estimated cost of the impounding dam and 
reservoir is $54,625. 

Milledgeville, Ga.—At a recent citizens’ meeting a mo- 
tion was carried to the effect that the City Council -call a 
special election to decide whether works shall be built. 
The town has an option on springs thought to be suitable 
for a supply. 

Bartow, Fla.—The Bartow Light and Water Co. has 
secured a franchise, and expects to construct both an elec- 
tric lighting plant and water-works. J. W. Brady is in- 
terested. 

Donaldsonrille, La.—The following is from 5S. Goette, 
Jr., Mayor: 


The town has p ut in a Barr pumping engine, and in the 
spring will lay 8 and 4-in. mains. 


Harriman, Tenn.—W.C. Shaw informs us that tem- 
porary works have been put in, and that permanent works 
will probably be built by the East Tennessee Land Co. 

North and West Knoxville, Tenn,-—The councils of 
these two towns are still considering the proposition of 
D. T. McIntyre, G. W. Sturtevant, Jr., and others, men- 
tioned last week, and also the proposition of the Knox- 
ville Water Co., whose works already supply Knoxville 
and a part of the above towns. 

Cattlesburg, Ky.—The following is from a correspond- 
ent: 


A perpetual and exclusive franchise has been granted 
to Thomas L. Rosser, Charlottesville (Ind. or Va.), W. A. 
Patton, Thomas R. Brown, J. H. McConnell. Cattlesburg. 
Works must be completed in 1891. The supply will be 
from the Big Sandy River. Population, 5,000, 


Harrodsburg, Ky.—The following is from W. K. Card 
well, Mayor: 

The town wishes a company to build works, and_ will 
receive bids at once, on the basis of 60 hydrants for 20 
years. A large spring, or Salt River, one mile from town, 
is available for supply. A stand pipe is preferred. Es- 
timated cost, $60,000 to $75,009. Population, 3,50v, 

NORTH CENTRAL. 
E Cincinnati, O.—A joint committee from some of the 
city commercial organizations is investigating methods 
for obtaining a new or additional supply, which is badly 
needed, 

Glendale, O.—Messrs. Going, Heady and Porter have 
been appointed a committee from the city council to con~ 
sider the construction of works. 


ee 
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Toronto, O.— A reservoir to cost about $75,000 is being 
constructed. 

Benton Harbor, Mich.—The following is from Peter 
English, President: 

The Benton Harbor Water Supply Co. expects to begin 
to build works, without contractors, in the early spring. 
The supply will be pumped from a well to a stand-pipe. 
The estimated cost is $58,000, of which $40,000 will be 
raised by bonds. Population, 4,000. 


Whitehall, Mickh.—The construction of works is soon 
to be commenced. 

Centralia, Ilt,—H. L. Rhodes, Mayor, informs us that 
the date of constructing works is indefinite, and that, if 
built, they will probably be owned by the city. 

Madison, Ill, (P. O. Venice).—The Madison Water 
Works, Lighting & Power Co. has been incorporated with 
a capital stock of $20,000. 

Shell Lake, Wis.—The works are nearly completed. 

NORTHWESTERN 

Parkersburg, Ia.—Works are still being discussed. 
Address, W. H. Owen, Mayor. 

Waverly, Ia,—The works are being built by the city. 
Geo. M. Foster can give information. 

West Duluth, Minn.—The council has granted the 
West Duluth Gas & Water Co. an extension to Aug. 1, 
1891, of the time for the completion of the works. It is 
reported that the company has contracted with the Su- 
perior, Wis.,Water-W orks for a 30 years’ supply of water. 

Garnett, Kan,—H, A. Cleveland is contractor for the 
works now being built by the city. 

Horton, Kan,—L. H. Smyth informs us that the city 
contemplates putting in works, and is ready to open nego- 
tions to that end. 

Lexington, Neb.—-The following is from C. A, Edwards* 
County Surveyor: ; 

Bonds were voted Oct. 29 for the construction of works 
to cost not over-$18,000. Contracts will be let Nov. 29, in- 
stead of Nov. 1, as previously stated. 


SOUTHWESTERN. 

Independence, Mo,—R. D. Wirt, Superintendent, in 
forms us that preparations are being made to reconstruct 
the entire plant. 

Van Buren, Ark.—H. C. Hayman, Mayor, informs us 
that the city is ready to grant a 25 or 30-years franchise to 
a company, and that it would pay $1,500 hydrant rental 
per year. 

Seymour, Tex.—It is reported that a contract for the 
construction of water-works, an ice factory and electric 
lighting plant, has been awarded to O. J. Gorman & Co, 
Houston, for $115,000, 

Uvalde, Tex.—The Uvadale Water Supply & Power 
Co. has been incorporated with a capital stock of $25,000 

Albuquerque, N, M,.—It isreported that the water from 
the reservoir is so impure asto cause diptheria and scarlet 
fever 

PACIFIC 

Aberdeen, Wash,—The following is from J. H. White, 
City Clerk: 

Bonds to the amount of $65,000, recently voted, will soon 
be offered for sale. The supply will be from a small 
mountain stream, 1% miles from the city. There will be 


a reservoir. More definite information can probably be 
given about Dec 1. Population, 2,000. 


Seattl-, Wash.—On Oct. 31 the works of the Spring 
Hill Water Co. were formally transferred to the city, the 
latter having paid in all $352,266 for the same. The city 
has already spent about $192,000in extending the works 
and has some $300,000 on hand, or authorized, for further 
extensions. 

Snohomish, Wash,--M. Stixrud, City Surveyor of 
Seattle, and Benzette Williams, of Chicago, propose to 
putin works. Water will be pumped from Pil Chuck 
Creek, about a mile from the city. 

ishland, Ore.—The works have been completed. 

East Portland, Ore.—The works now being put in by 
the East Side Water Co. will eventually, it is probable, be 
owned by the city, the contract providing for such owner- 
ship. Water is now supplied by the East Portland Water 
Co. 

Portland, Ore,—Superintendent I. W. Smith has been 
ordered to prepare plans and specifications, and to ask for 
bids for the same. 

Stockton and Oakland, Cal.—It is reported that the 
Blue Lakes Water Co. will lay a 40-in. pipe line to Stock. 
ton, and a 30-in. line from there to Oakland, the latter line 
being 75 miles long 


ARTESIAN WELLS. 

New Berne, N, C.—It is reported that A. W. Cook is 
sinking a well, 

Chamberlain, S. Dak-—Bids will be opened Dec. 5 by 
A. E. Roberts, County Judge, for sinking a well, separate 
prices being requested for depths of 600, 800, 1,000 and 1,230 
ft. 

Gonzales, Tex,.—It is stated that Lee Floyd issinking a 
well. 

Charleston, 8. €.—The Tradesman reports the 


organization of a company at this place for the sinking of 
wells. 


IRRIGATION, 
St, Francis, Kan,—The Smith-Busk Irrigation Ditch 
Co. has been incorporated with a capital stock of $5,000. 


Alamosa, Col,—It is stated that in connection with the 
Empire Canal 50 miles of laterals are now being built. 
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Clayton, N. M.—The Apache Valley Irrigation Co. 
recently incorporated, proposes to construct adam and 
ditches in Apache Cafon. The company has an authorized 
capital stock of $250,000 

Lookout, N, M.—The Pope Land & Irrigation Co. has 
been incorporated with a capital of $500,009. 

Delano, Cal,.—It is stated thatthe Kern & Tulare Irri- 
gation District has voted to issue $700,000 of bonds for the 
construction of a canal leading from Kern River, and the 
laterals necessary to cover some 20,000 acres of land, in 
northern Kern and southern Tulare Cos. 

Eagle Rock, Ida,—Chicago parties have taken up, by 
land entry, several thousand acres of land below Market 
Lake, on the west side of the Snake River, and propose to 
put in a large canal. 

Market Lake, Ida.—A tract of land has been pro 
tected from the overflow of the Snake River by levees, 
drained, and will soon be irrigated from a canal to be con- 
structed by Cutshon & Patrie.——Another company will 
take water from the river above the Buttes, and flume it 
across the river to the west side, near Market Lake. An 
ontlay of $200,000 is expected. 


SEWERAGE AND MUNICIPAL. 


Sewers.— Troy, N. Y.—A change is to be made in the 
grade of the sewer between Harrison and Tyler Sts 

Cincinnati, O.—Henry Frank. a sewer contractor, has 
made a proposition to the Board of City Affairs to deepen 
the proposed sewer on Gilbert Ave., and make it conform 
to the revised grade for the actual cost of labor and 10« 
profit. This was referred to the engineer. 

Knoxville, Tenn,—The plans and specifications for a 
complete system of sewerage, prepared by Nier, Hartford 
& Mitchell, of Chattanooga, have been referred tothe city 
engineer, who will report upon them 

ishland, Ky.—Mr. Frank Snyder, hydraulic engineer. 
of Columbus, O., who was engaged to prepare plans for 
the sewerage of this town, has made his final report to the 
e°mmittee, The plans were unanimously adopted. 

Wilmington, N. C.—The Wilmington Sewer Co. was 
organized in May, and has been constructing a sewer on 
Princess St. The Board of Aldermen has appropriated 
$1,500 for the purpose of securing the services of a sani 
tary engineer, and for having plans and specifications 
made for asystem of sewers, Itis hopedthat the Legis 
lature will, at its next session, authorize the issue of 
bonds for $200,000 for a complete system 

Montgomery, Ala,—Mr. Kudolph Hering, consulting 
engineer, of New York, has submitted his final report, 
dealing with the maintenance of the sewers. He recom 
mends that asthe streets are not paved the manholes 
should be surrounded by 3 ft. of paving. 

Charlottesville, Va.--Mr. R. E. Shaw, engineer in 
charge Charlottesville Race & Fair Association, writes 
that the city has as yet no sewers except one or two small 
affairs which empty into convenient brooks in the out- 
skirts of the town. It is proposed to put in a system of 
sewers at once, but up to date none has been required on 
account of the excellent natural drainage ofthe site. A 
city engineer is soon to be appointed. 

Phoenix, Ariz.—Mr. A, Barry, C. E., writes that the 
city is seeking information on the subject of sewers, with 
the intention of constructing a system within a year or 
so. The population is about 3,706 in % sq. mile, about half 
of themon 44 mile. There isa river 14% miles distant, 
with a fall of 27 ft. from the surface, at a point furthest 
from the river to the bottom of the river, distance 
10,000 ft. 

Springfield, Mass.—A report has been presented as to 
the prevention of overflowing of the sewers. Overflow 
sewers and the reconstruction of old sewers is recom” 
mended. The sewer system designed by Mr. Ball in 1873 
is efficient, but does not meet the demand of the increased 
growth of the city. 

Buffalo, N. ¥.—On Niagara St., a 30 and 27-in. brick 
and 20, 18 and 15-in. tile sewer is to be constructed. 

Rochester, N. Y.—A 12-in. pipe sewer is to be laid in 
Anderson and University Aves., and Murray St. 

Columbus, O.—Ordinances have been passed to provide 
for the issue of bonds for two trunk sewers. 


Streets.— Newton, Mass.—The appropriation for 
streets, sidewalks, crossings, drains, culverts, ete., for 
1891, is $144,000. 

Providence, R. I.—The widening and improvement of 
Canal and Charles Sts. is proposed at an estimated ex- 
pense Of $95,703. 

Newark, N. J.—The Street Commissioner has been 
directed to advertise for proposals for grading, paving, 
guttering and curbing several streets. 

Baltimore, Md,.—Belgian block paving is to be laid in 
Cathedral St. 

Columbus, O.—The City Engineer has been directed 
todraw up specifications in future so that all classes of 
brick pavement may be laid on concrete foundation. 

Toronto, 0.—Fire brick for street pavements is being 
introduced. 

Pittsburg, Pa.—The repaving of Penn Ave., from Fifth 
Ave, to the city line, will be carrried out at a cost of $61,- 
184. It is at present paved with asphalt. 

Roanoke, Va.—The cost of granite paving on Salem 
Ave., with 6 x 20-in. curbs, and granolithic sidewalk, 
has been estimated by the City Engineer at $26,985. 
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SaltLake City, Utah,.—The City Council has decided 
to pave First East St. with stone blocks 8 ft. from the 
curb. A good deal of work is to be done in the way of 
curbing, guttering, flagging and asphalt and stone pav- 
ing. 

Houston, Texr,.—The city has passed resolutions pro- 
viding for the grading, paving, guttering and curbing of 
several streets. The paving will be of gravel, vitrified 
brick or bois d’arc on a suitable foundation of sand and 
wravel, The curb walls are to be of ordinary building 
brick. Specifications are to be prepared and proposals in- 
vited, A. 8. Kichardson is City Secretary. 

Street Lighting. —- Boston, Mass.—A contract is to be 
made by the Superintendent of Lamps with the Rising 
Sun Street Light Co. for operating the naphtha street 
lamps now in use at a cost of not more than $24.44 per 
lamp per annum. 

Seattle, Wash,—The Sun Vapor Street Light Co., of 
salt Lake City, Utah, has made a proposition to light the 
streets for a term of 5 years at $2 per lamp, for 20 nights 
per month; $2.20 for 24 nights, $2.87 from dark to dawn. 

Asphalt Paving.— #Bujfalo, N. ¥.—The Buffalo Pav 
ing Co., which uses Kentucky bituminous rock asphalt, 
has put down a test piece of pavement on Clinton Ave, 
and is putting dewn other} sections. The asphalt is laid 
on « concrete foundation. Sidewalks are to be made with 
a foundation of gravel and tar. The company has at 
present a capacity for turning out 1,500 tons of asphalt per 
day, and laying 1,500 sq. yds. of pavement per day. Mr. 
A. F. West is secretary of the company. 


ELECTRICAL. 

Electric Light.--New plants are proposed at Garfield 
N. J., address Mayor Bogart; Buchanan, Va.; Hyattsviile, 
Md., address J. H. Raiston; Lacon, U1,; Denton, Tex., 
address W. J. Williams. 

New York City,--The Tribune recently published the 
following statement by Vice-President Gallaway, of the 
Manhattan Ry., regarding the introduction of electric 
lights on the company’s trains: 

Every electric light company in the country has made 
proposals to us. We would accept any plan that was 
yractical, but that has not yet been presented. The prob- 
em is a difficult one because of the requirements of the 
service. Engines are changed at the terminal stations 
and frequently at others. Trains consist of from three to 
five cars. Please tell me how the trains may be lighted 
by electricity with any certainty ? The Manhattan Ry. is 
not making experiments, At the same time it would 
give something for a solution of the problem, Every day 
or two an electrician comes to me and says that he can 
light our cars or move our trains, 1 have only one reply 
there is the railroad, there are the cars; let me see you do 
what you say you can. The company will not pay for 
your experiments, but it will adopt your system if it is 
proved successful, itis a strange circumstance that we 
never hear a second time from the electrical experts, One 
trip over the road and a brief study of the requirements 
ends the matter. 

Florence, 8. C.--The Florence ‘Improvement & Mfg. 
Co, has been incorporated, with J. P. Chase as President 
and C, L. Stickney as Secretary, to build and operate an 
ice factory and electric light works. 

Dartington, 8S. C.--The Darlington Light, Water & 
Power Co, has applied fora charter to build an electric 
light plant, and a complete system of water-works. The 
company is said to be backed by the National Electric 
Light Co., of Washington, D. C. 

Bartow, Fla.--It is reported that J. W. Brady is 
organizing a stock company, to be known as the Bartow 
Light & Water Co., for the purpose of erecting an electric 
light plant and constructing water-works, 

Louisville, Ky.—The lowest of the bids recently 
opened for furnishing 150 electric lights to the city was 
that of the Louisville Gas Co. Their bid was $66 a light a 
year for 2,000 c. p. lights. The Central Thomson-Houston 
Co. of Cincinnati, bid $8.25 a light a month, and the Brush 
Light Co. bid $79.20 a light a year. 

Seymour, Tex.—Q. J. Gorman & Co., of Houston, have 
received a $115,000 contract for the construction of an 
electric light plant, ice factory, and water-works at this 
place. 

New Companies.—Northwestern Electric Motor Co., 
Chicago, L1.; capital stock, $1,000,000; incorporators, T. B. 
Bryan, F. Weeks, M. W. Towle. Woodland Electric Co., 
Cleveland, 0.; capital stock, $30,000, Spencer Electric 
Co., Spencer, la.; capital stock, $8,000. Avoca, Neb., Elec- 
tric Light & Power Co., capital stock, $10,000. Electric 
Mining & Reduction Co., Butte City, Mont.; capital 
stock, $450,000, 

Electric Power. Minneapolis, Minn, The con- 
struction of a dam across the Mississippi to Spirit Island 
is again seriously discussed. The power will probably be 
delivered electrically. The cost of the work is estimated 
at over $1,000,.00, and further details may be obtained 
from C. A. Pillsbury. 


Price of Incandescent Lamps.--When the incandes- 
cent lamp was first introduced its price was fixed and 
remained for some time at $1. A reduction was presently 
made which brought down the cost to 85 cts. Last year 
a further reduction to 75 cts. was made, and itis now 
announced that the selling price of the 16 candle power 
incandescen tlamps will in future be 44 cts. 


CONTRACTING. 
Dredging.—The proposals for dredging in several har- 
bors on Lake Erie have been rejected by Major OVERMAN, 





U.S. Engineers, on the ground that the prices were too 
high. The bids ranged from 19 to 22 cts. per cu. yd. 


City Work.— Brooklyn, N. ¥Y.—The prices of bids re- 
ceived by the Commissioner of City Works for grading» 
Belgian block paving and blue stone curving on New Jersey 
Ave. were $6.19, 36°53 and $849 per running foot. For 
work on 46th St. the prices varied as follows: New curb, 
70, 75 and 8 cts, per running foot; new gutter, 20, 30 and 
33 cts. 

Troy, N. Y¥.—The bids received by the Contracting 
Board for the Pawling Ave. sewer were as follows: E. 
Flagler, $5.77 per ft. for the sewer, and 65 cts. per ft. for 
laterals; Thos. Riley, Albany, $5.49, and 60 cts.; E. Brod- 
erick & Son, $5.28 and 50 cts.; Seary & Anderson, $4.65 
and 60 cts. Some trouble was caused from the fact that 
T. Riley's bid as presented was $3.49 per ft. for the sewer, 
and he asked permission to withdraw the bid, as the 
amount he really intended to bid was $5.49, the other 
figures having been written by mistake. All the bids 
were finally rejected, 

Columbus, O.—Contracts for the North High St. ex- 
tension have been awarded at the following prices : Curb- 
ing, 41 cts. per ft.: circular curbing, 80 cts.; brick side- 
walks, $9.75 per 1,000 brick; grading, 19% cts. per cu. yd.; 
sodding, 9 cts. per yd.; culverts, $7.74 and $7.80 for 
masonry, 2354 and 20 cts. for excavation. 


PROPOSALS OPEN. 


Water Works.—Lezington, Neb.—Cost not to exceed 
$18,000. J. H. Linderman, City Clerk. Nov. 20. 

Chambersburg, Pa,—Construction of a 2,000,000-gall. 
reservoir, and laying 9,000 ft. of 10 and 12-in. pipe. D. B. 
Kirby, City Clerk. Nov. 20. 

Harrison, O.—J. A. Graft, Mayor. H. O. Campbell, 
Clerk. Nov. 24. 

Ballinger, Tex.—8. 8S. Taylor, Mayor. Jan. 1. 

Artesian Wells.--Charleston, 8, C.—A 6in. well, 
2,000 ft. deep. Z. Davis, Secretary Water-Works Co. 
Dec. 5. 

Chamberlain, So, Dak,—Depth 600 to 1,200 ft. A. E. 
Koberts, County Judge. Dec. 5. : 

Electric Light Plant.— Harrison, O.—J. A. Graft, 
Mayor. H. O. Campbell, Clerk. Dee. 2. 

Bulkhead.—New York City.—A crib bulkhead at 
Blackwell's Island. Department of Docks, Pier A, North 
River. Nov. 21. 

Sewer.— Denver, Col.—Delgany St. sewer; $76,240 
available for construction. B. F. Crocker, President of 
Board of Public Works. Nov. 25. 

Bonds,—Steubenville, O.—For $60,000 Jefferson Co. 
turnpike bonds. A.C. Blackburn, County Auditor. Nov. 
20 

Highway and Bridges.--Cincinnati, O.—Improve- 
ment of county road. Threeiron bridges. John Hagerty, 
Auditor of Hamilton Co. Nov. 22. 

Breakwaters.—New York State.—At Housatonic 
River, Glen Cove, Larchmont and Portchester. Col. D. 
C. Houston, U. S. Engineer Office, Whitehall St., New 
York City. Dec. 15. 

Dredging.— New York State,—At Wappinger’s Creek, 
near North Hamburg. Lt.-Col. G. L. Gillespie, U. 8. 
Engineer Office, Whitehall St., New York City. Nov. 19 

Alabama and Mississippi.—At Mobile, Ala.; Biloxi 
and Pascagoula HKiver, Miss. Maj. A. N. Damrell. U.S. 
Engineer Office, Mobile, Ala. Nov. 20. 

New York City.—About 16,000 cu. yds. at E. 102d St., 
Harlem River. Department of Docks, Pier A, North 
River. Nov. 21. 

Stone and Cement.--New Vork City,--At Sandy Hook, 
About 41,000 cu. yds. broken stone, 62,000 bbls. of Rosen- 
dale cement. Lt.-Col. G. L. Gillespie, U. S. Engineer Of- 
fice, Whitehall St. Dec. 1, 

Removal of Rock.—New York City.—About 560,000 
eu. yds. of rock, mud, earth, old timber, etc., from line of 
Harlem River Impt. Lt.-Col. G. L. Gillespie, U. S. En- 
gineer Office, Whitehall St. Nov. 26. 

City Work.-- Brooklyn, N. Y.—Grading, paving and 
sewers. John P. Adams, Commissioner of City Works. 
Nov. 21 and 24, 


Street Work.—New York City.—Trap block and 
granite block paving. Departmentof Public Works, 31 
Chambers St, Nov. 25. 


MANUFACTURING AND TECHNICAL. 


Locomotives.--The Baldwin Locomotive Works, Phil- 
adelphia, Pa., have orders for 3 express engines, with 
78-in. driving wheels, for the Baltimore & Ohio R. R.; also 
12 ten-wheel passenger engines for the government rail- 
ways of New South Wales. The New York Locomotive 
Works, of Rome, N. Y., have delivered 2 switch engines 
to the Cincinnati, Hamilton & Dayton. The Rogers Loco- 
motive Works, of Paterson, N. J., are building 20 engines 
for the Nashville, Chattanooga & St. Louis R. R. Dummy 
engines are wanted {by the Capitol St. Ry. Co., of Little 
Rock, Ark., and by Nelson Tift, of Albany, Ga. 


Cars.—The Pullman Car Co., of Chicago, Ill, has a con- 
tract of 5,000 freight cars for the Philadelphia & Reading. 
The United States Rolling Stock Co. has built at its Annis- 
ton, Ala., works 100 furniture cars of 60,000 lbs. capacity 
for the Cincinnati, New Orleans & Texas Pacific R. R.; 
also at its Decatur, Ill, works 200 fruit cars for the 
Georgia Southern & Florida R. R., and 60 freight cars for 


the New Orleans & Northwestern R. R. The Gilbert Ca, 
Works, of Troy, N. Y., are building 12 passenger cars Wed 
2 baggage cars for South America. The Ohio Falls (x, 
Co., of Jeffersonville, Ky., has delivered 1 baggage, 1 maj) 
and 4 passenger cars to the Cincinnati Southern R. ): 
The Emerson and Pancoast ventilator freight cars hay, 
been tried on experimental runs recently. The Wasoy, 
Car Mfg. Co., of Springfield, Mass, has completed {)}, 
specimen car for the Harris Palace Car Co., of Boston. 


Car Works.—The Iron Car Equipment Co., of New 
York, will probably operate the works of the Huntingav:, 
Mfg.Co. The Madison Car Co. has been organized «| 
Madison, Ill. President, L. N. Rumsey; Vice-Presiden: 
C.D. McClure. Car works are proposed at Macon, G oi 
Mr. T. W. Troy is interested. The Blondell Mfg. Co.. 0: 
Baltimore, Md., has been organized to establish works for 
the manufacture of street cars. 


Ice Plant —A company has been organized at Dallas, 
Tex., tobuild an ice plant with a daily capacity of 1 
tons. Capital stock, $200,000. President, C. W. Dowley 
of Denison; Secretary and Manager, kt. Myrick, For 
Smith, Ark. The buildings are being erected. 

New Companies.—Dominion Railway Supply Co.. 01 
Windsor, Ont. ; capital stock $100,000. Locomotive Equip- 
ment Co., Chicago, [l.; for the manufacture and sale cf 
railway appliances; capital stock, $50,000; incorporators 
Arnold J. Schevers, T. R. Freeman, Hy. 8. Reynolds’ 
Chicago Brake Beam Co., of Chicago, Ill., to deal in patent 
brake beams, brake shoes, etc.; capital stock, $200,000; in, 
corporators, F. F. Cordo, David Barnes, John M. Whil- 
man. Hudson & Chester Granite Co., of Hudson, N. Y. 
capital stock, $200,000; incorporators, E. C. Rowley, F. J. 
Collier, Noah H. Browning. Waddell Railway Signa! 
Co., Richmond, Va.; capital stock, $100,000; President 
S. H. Letcher, Lexington, Va.; Secretary, B.C. Wherry. 
Kimball Improved Car Heating System Co., Portland, 
Me.; capital stock, $600,000; President, Joseph Willett, of 
Boston, Mass.; Treasurer, J. B. Reed, of Portland, Me. 


Gas Meters.—A company has been organized at Pitt. 
burg, Pa., by Geo. W. Simonds, B. F. Scott, C. B 
McLean and Thomas Woods to manufacture a gas meter 
invented by Mr. Oliver C. Purdan. A factory has been 
purchased. 


Steel Ties.—The Bonzano Railroad Tie Co. has been 
incorporated in New Jersey, with a capital stock of 
$1,000,000, to manufacture the steel tie invented by Mr. 
M. F. Bonzano, Assistant General Superintendent of the 
Philadelphia & Reading R. R. 


Drills.—The Ingersoll-Sergeant Rock Drill Co. reports 
that in spite of the talk about retaliation on account of 
the McKinley tariff, it continues to receive orders for 
mining machinery for foreign countries. It has received 
a second order for a plant of submarine drilling machin 
ery for removing the iron gates of the Danube River in 
Austro-H ungary. 


Track Scales.—The Toledo Track Scale Co. ha 
brought out an attachment by means of which the plat- 
form can be easily and quickly raised with heavy loaded 
cars upon it. 


Steel Works.—It is reported that the Salem Improve- 
ment Co., Salem, Va., has an agreement with Col. West, of 
New York, representing the British & American Direct 
Process Steel Co. for the erection of a 300-ton steel plant. 
The following works are also to be established at Salem: 
Muck bar mill, $75,000; pipe foundry, $50,000; rolling mill. 
$100,000; car works, $100,000. 


The Shiffler Bridge Co., of Pittsburg, Pa., was acci 
dentally mentioned last week on p. 430 as being located at 
Cleveland, O. 


Metal Market Prices.--Rails---New York: $29; old 
rails, $25 for iron and $21 for steel. Chicago: $32 to $32.50: 
old rails, $25.50 for iron and $20.50 for steel. Pittsburg: 
$29 to $29.50; old rails, $28 for iron, $19 for steel. 


Foundry Pig-iron,—Chicago : $15 to $17. Pittsburg: 
$15 to $17. New York: $15 to $17. 


Track Materials,—New York: steel angle bars, $1.70) 
to $1.80; spikes, $2 to $2.25; track bolts, 2.75 to 3 cts. with 
square, and 3.10 to 3.15 cts. with hexagon nuts. Pittsburg: 
splice bars, 1.95 to 2.05 cts. for iron.2 to2.1 cts. for steel; 
spikes, 2.2 cts.; track bolts, 2.9 with square, and 3 c:s. with 
hexagon nuts. Chicago: splice bars 2.25 cts. for steel, and 
2.05 cts. for iron; spikes, 2.3 to 2.35 cts; track bolts 3.10 cts. 
with hexagon nuts. 

Pipe.—Cast-iron, $27 to $30 per ton. Wrought iron. 
discounts as follows: 474% and 40 per cent. on black 
and galvanized butt-welded; 60 and 47% on black and 
galvanized lap-welded. Casing, 50 per cent. 

Lead,—Chicago, 5 to 5.15 cts. New York, 5.25 to 5,75 
cts. 

Structural Material,—Pittsburg: angles, 2.3 cts.; 
tees, 2.85 cts.; beams and channels, 3.1 cts.; sheared 
steel bridge plates, 2.65 to 2.7 cts.; universal mill 
plates, 2.3 cts.; refined bars, 1.9 to 2 cts.; steel plates, 4.25 
to 4.75 cts. for fire box; 3.1 cts. for flange; 2.9cts. for 
shell, 2.5 cts. for tank. New York: beams, 3.10 cts.; 
plates, 2.25 cts.; angles, 2.1 to 2.25 cts.; tees, 2.6 to 2.7 
cts.; channels, 3.1 cts. Chicago: angles,.2.35 to 2.4 cts. 
tees, 2.9 to 3.0 cts.; beams, 3.2 cts.: unifersal plates, 2.45 to 
2.5 cts.; sheared plates, 2.5 to 2.6 cts. for iron and 2.6 to 
2.7 cts. for steel. .* 
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proposals for Grading, Improving 


Macadamizing County 
rats in the County of Rich- 


ond. 

aa Proposals will be received at the place 
of meeting of the Board of Supervisors of Rich- 
mond County, New York, at the Village Hall, 
Stapleton, Staten Island, until Monday, Nov. 
17, 1890, at 3 o'clock, P. M., a8 follows: 

For grading and repairing where necessary 
and macadamizing or paving with Telford 


files and specifications on file in the Engineer's | 
office, of the following lengths of streets and | 
roads: j 

Telford pavement, four and one-third (44%) | 


8. 
eee pavement, sixteen and one-half 
(1644) miles. 

Macadam repairs, four and two-thirds (454) 
miles. 

Total excavation, forty-five thousand (45,000) 
cubic yards. 

Bidders will observe that where Telford pave- 
ment is called for, trap,granite, or other equally 
hard stone only will be used, and in case of 
macadam pavement and macadam repairs 
trap rock only will be employed. 

Plans and specifications, and also the condi- 
tions under which said proposals or bids shall 
be received, may be examined at the office of 
William 8S. Bacot, Engineer of County Roads, 
Old Village Hall, Stapleton, Staten Island. 

Printed copies of the specifications and con- 
tract, and also conditions under which said 
proposals or bids shall be received, may be 
had at the office of the aforesaid engineer. 

The right to reject any or all bids for said 
work is reserved by said Board of Supervisors 
of Richmond county as may be deemed for the 
best interest of the county, and notice is here- 
by given that the bids will be publicly opened 
at the meeting of the Board of Supervisors, to 
be held at the time and place above;given. 

By order of the Board of Supervisors: 

CHAS. M. TODD, Clerk pro tem, 
P. O. address, Tompkinsville, S. I. 

Dated Oct. 23, 1890. 44.3t 








REMOVAL OF SHOALS BETWEEN 
Sister Islands and Cross-over light, St. 
Lawrence River, New York. Advertisement. 
U.S. Engineer Office, Burlington, Vt., Nov. 
8th, 1890. Sealed proposals, in duplicate, ad- 
dressed to the undersigned, will be received at 
this office until 11:30 a. M., December 9th, 1890, 
and then publicly opened, for blasting and re- 
moving 247 cu. yds. of rock, more or less, from 
two shoals between Sister Island and Cross- 
over light, St. Lawrence River, N.Y. Atten- 
tion is invited to the Acts of (‘ongress a 
Feb. 26th, 1885, and Feb. 23d, 1887, Vol. 23. page 
332, and Vol. 24, page 414, Statutes at Large. 
Detailed information can be had on appiication. 
ae ee Major of Engineers. 





XTENSION OF BREAKWATER AT 
mouth of the Housatonic River, Connecti- 
cut. Kngineer Office U. S. Army, Room 74, 
Army Building, 39 Whitehall. street, New 
York, N. Y., Nov. 15, 189). Sealed proposals, 
in triplicate, for extension of the’ breakwater 
atthe mouth of the Housatonic River, Con- 
necticut, will be received at this office until 
twelve (12) o’clock noon, on Mond'y, Dec. 15, 
189). The attention of bidders is invited to 
acts of Congress speveves Feb. 36, 1885, and 
Feb. 23, 1887, Vol. 23, page 332, andg/ol. 24, page 
414, Statutes at Large. Further@information 
can be obtained at this office. “applications 
should be indorsed on envelope “ germ ene 
for Specifications.” D, C. HOUSTON, Colonel 
of Engineers. 46-4t 


Notice to Contractors. 





Sealed proposals will be received at the office \ Feb. 23, 1887, Vol. 23, page 332, and Vol. 24, page 


of the Water Board of the city of Poughkeep- 
sie, N. Y., until noon of Friday, Nov. 28, 1890, 
for furnishing and laying about 2,200 ft. of 24- 
in. vitrified sewer pipe, with manholes and 
silt basins. Plans may be seen, and specifica- 
tions and forms of proposal obtained, at the 
said office. 

All proposals must be made upon the forms 
aforesaid, and must comply with the terms of 
the notice prefixed thereto. The right is re- 
served to reject any or all proposgls. 

By order of the Water Board. 


CHAS, E. F 
Su 


For Sale. 


One Gates Crusher, No. 4 heavy, with 25- 
HP. Economic Boiler, 9 x 12 Engine and 12-in. 
belt. All in good order; price $1,700. 

One new Ingersoll Drill with Tripod, and 100 


ft. steel drills. 
caeeneak Engine with detached 


One 8 x 10 
= Derricks, 50-ft ith Crabs 
our 50-ft. masts, wit ; 

4 Buffalo Horse powers, Iron Blocks, per set, 


50 Gauge Rocker Dumps, $150 each. 
1 Narrow Gauge | Locomotive. estern de- 
ivery, J.C. SAXTON, 
52 Broadway, N. Y. 


"LER, 


46 2t rintendent. 








ANNISTON, a ee 


pavement in accordance with the maps, pro-| Especially adapted for the Elevation of Clear, Gritty, Thick, or 
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8. E, Nosig, Prest. Jno. E. WARE, Secy, and Treas, 


The Anniston Pipe Works, 


MANUFACTURERS OF 


CAST IRON WATER AND GAS PIPE, 





Acidulous Liquids, Quickly, Cheaply and Efficiently - 







a. 


PATENTED 
U. 8. AND CANADA. 


PULSOMETER STEAM PUMP CO., 120 Liberty St., New York. 
MONTAGUE & CO., 
MANUFACTURERS 


FIRE BRICK, 


DOUBLE STRENGTH 


RAILROAD CULVERT PIPE, 


With long sockets, in two and one-half foot lengths, 


CHATTANOOGA, -_ an - TENN. 


DOUBLE STRENGTH 








Seg 





SEWER & CULVERT PIPE. 


MONMOUTH MINING & MFG, CO, 
I S. ENGINEER OFFICE, WILMING- 
« ton. N. C., Nov. 6, 1890.—Sealed proposals 


ILL. 





breakwater at Rockland, Me. 


Harbor, N. Y., and at Larchmont Harbor, by JARED . Saal 


N. Y. Engineer Office U.S. Army, Room 74, 
Army Building, 39 Whitehall street, New 
York, N. Y., Nov. 15, 1890. Sealed proposals in 
triplicate for construction of breakwaters at 
Portchester Harbor, N. Y., and at Larchmont 
Harbor, N. Y., will be received at this office 
until twelve (12) o’clock noon on Monday, Dec. 
15, 1890. The attention of bidders is invited to 
accs of Congress approved Feb. :6, 1885, and 


Engineers, U. S. Army. 


U S. ENGINEER OFFICE, 
e ton, N. C., Nov. 6, 


1887, vol. 23. 
414, Statutes at Large. Further information 


can be obtained at this office. 


for specifications.” D.C. HOUSTON, Colonel 
of Engineers. 


XTENSION OF 
Glen Cove, N. Y. 


should be indorsed on_ envelope “‘ Applications pe 2 
FOR SAE. 

46. 4t 

BREAKWATER 





AT 
Engineer Office U.S. er 
Army, Room 74, Army Building, 39 Whitehall 
street, New York, N. Y., Nov. 15, 1:90. Sealed 
roposals in triplicate for extension of the 
Pronk water at Glen Cove, N. Y., will be re- 
ceived at this office until twelve (12) o’clock 


One 24-in. x 6-ft. Vertical Boiler, 
Two 12H. P. Special 
Flue Boilers. 


noop on Monday, Dec. 15, 1890. The attention 
of bidders is invited to acts of Congress ap- 
proved Feb, 26, 1885, and Feb. 23, 1887, Vol. 23, 

332. and Vol. 24, page 414, Statutes at 
toon . Furtherinformation can be obtained 
at this office. Applications should be indorsed 
on envelope * Applications for Specifications,” 


One No. 6 Sturtervant Blower, new. 
One Hand Power Hoist or Crab, nev’. 


new, 


F. W. IREDELL, 


D. C. HOUSTON, Colonel of Engineers. 46-4t 
S. ENGINEER OFFICE, BURLINGTON, 


For Sale—Cheap. 
Vt., Noy. 13, 1890. Sealed proposals, in nanmnen 
duplicate, addressed to the undersigned, will 
be received at this office until 11:30 o’clock a. 
M., Dec, 15, 1890, and then publicly opened, for 
furnishing 1,610 cu. yds. of rubble stone, 1,783 
cu, yds. of large stone (one to three tons 
weight) and completing the continuation of 
135 lin. ft. of extension to the breakwater at 
Gordon’s Landing, Lake Champlain, Vt. At- 
tention is invi to the Acts of Congress ap- 
proved Feb. 26, 1885, and Feb. 23, 1887, Vol. 23, 
332, and Vol. 24, ae. 414, Statutes at 
Leena e Ma ABS, Sta of at? 
app ; 4 3. 
46-2t—19-1 


capacity of 5,000,000 galls. per 24 hours. 
Low pressure cylinder, 364% ins. 
High pressure cylinder, 21 ins. 
Water plungers, 21 ins, 
Stroke, 36 ins. 


Applications | BLX BY, Capt. of Engineers. 


neers, Cleveland, O. . 








R, F, CaRTER, Supt. 


without Engine, Machinery, Oil, Expensive Power, Skilled | 
Labor, or Material Wear. Send for Illustrated Catalogue. | 


SEWER PIPE, 





MONMOUTH, 


| PROPOSALS FOR CONSTRUCTION OF E 
| U.s. En- | Can be seen at 


H, Lieut.-Col,, Co 


= ee | 


WILMING- 
189u.—Sealed pro- 
posals for dredging in the Cape Fear River at 
and below Wilmington, N. C., and Lockwood's 
Folly River, N. U., will be received at this 
office until 1l a. M., Dec. 15, 1890. The atten 
tion of bidders is specially invited to Acts of | 
Congress, approved Feb. 26, 1885, and Feb. 23, | 
. 33’, and vol. 24, p. 414, Statutes 
at Large. All information furnished by a | 
t 


ood. 
One 15 HL. P. Westinghouse Engine, good. 
One 36-in, < 7-ft. Vertical Boiler, nearly new. | 
good. 
Vertical Submerged | (import duties 


One 2-in. < 36-in. Iron Hoisting Bucket. 


One Ribon & March Iron Swivel Dump Car, 


10 Park Place, New York City. | 


TWO WORTHINGTON COMPOUND DU- 
PLEX PUMPING ENGINES, each having a provement, will be received at this office until 


Suitable to work against a limited pressure 
of 85 Ibs. per sq. in. For further information 
inquire of J. H. COOPER, No. 43 Euclid Ave., 


XVII 


KE 


Well. 


| __ Artesian 


City oF CHARLESTON WATER-WoORKs Co.,) 
GEORGE StT., CHARLESTON, 8, €., 
Oct. 13, 1890, | 





Proposals are invited for sinking an artesian 
well in the city of Charleston, 8. C. 
| Thedepth of the well to be not less than 
2,000 ft., with a minimum diameter of Gin. at 
the maximum depth. 
All proposals must be forwarded by the first 


day of December next. 
A LA. | Full particulars will be furnished on applica- 


tion to the undersigned. 


ZIMMERMAN DAVIS, 


Secretary and Treasurer. 


Toronto Water-Works. 


PROPOSALS 


42-7 





FOR PUMPING MACHIN 





ERY AND BOILERS. 


Sealed proposals will be received by the 
trustees of water-works of the city of Toronto 
Jefferson Co., O., at their office in said city 
!until 12 o’clock noon, of Wednesday, Dec. 3, 
1890, for furnishing vertical pumping machin 
ery having the capacity to pump 3,000,000 
United States galls. of water per 24 hours, from 
the Ohio River, the source of supply, to the 
Walker Hill reservoir, some 3,000 ft. distant, 
and with an altitude of approximately 325 ft. 
| above the surface of low water in said river 
Bids will be received for one or more pump 

ing engines of above capacity, and also for one 
| or more pumping engines each with capacity 
| to pump 1,500,000 galls. under like conditions 
as above, the trustees reserving the right to 
accept either, after receiving bids for same. 

Also for two return tubular boilers, each 5 
ft. diameter and 14 ft. long, including founda- 
| tions and the placing the machinery thereon, 





together with all pipes, valves and fixtures for 
both steam end water, inside the building. 
Also including boiler foundations, settings and 
fixtures complete. 

General specifications, forms of proposals 
and forms of contract will be furnished from 
and after Nov. 15, 1890. 

The right to reject any or all bids is hereby 
reserved. 0. Y. CRAWFORD, 

Trustee and Secretary. 
J.D COOK, Toledo, O., Consulting Engineer 
TORONTO, Ohio, Oct. 28, 1890. 45-1t 





| lron Bridges for Sale. 


Four trussed I-beam girders of substantial 
build, removed because present traffic makes 
| heavier bridges necessary, are offered for sale: 
| ‘Two spans, 42 ft. 9 ins. long. 
5 ft. 6 ins. deep C. to C. of pins. 
4 ft. ll ins. wide C, to C. 

Two spans, 42 ft. 9 ins. long. 
5 ft. 0 ins. deep C. to C. of pins 
7 ft. 0 ins. wide C. to C, 


Aurora, Ill. Apply to Pur 
C 


i 
j 
| 
| 
} 





for sheet piling, stone, mattresses, etc., in | gineer Office, Portland, Me., Nov. 1), 1890. | Chasing Agent C., B. & Q. R. R., Chicago, Lil. 
| place in dike in Winyaw Bay, 8S. C., are to be | Sealed a in triplicate for construction | 44-3t 

received at this office until 12 M., Dec, 15, 1890. | of breakwater at Rockland, Me., will be re-| 

The attention of bidders is specially invited to | ceived at this office, No. 537 Congress St.. until | 

Acts of Congress, approved Feb. 26, 1885, and | 3 Pp. M. of Tuesday, December 2, 1890, and then s 

Feb. 23, 1887, vol. 23, p. 332, and vol. 24, p. 414, | opened. Attention is invited to acts of Con- | Long Leaf Yellow Pine 

Statutes at Large. All information furnished eg approved Feb. 26, 1885, and Feb. 23, 1887, | ° 

by W. H. BIXBY, Capt. of Engineers. 46-4 pee 23, p. ne and Vol. aN p. — a * see“ tothe ioaats ; wenat 

ee B. + a she 0 Ori es, resties, anc car yuile ing. 
REAKWATER AT  PORTCHESTER a ee Sa S 


Mills in belt of the finest South Georgia yellow 


|pine timber. Orders promptly filled. Ad- 
| ress, C. J. HADEN, 
Secretary and General Manager, Hosch 


Lumber Co., Clark Lumber Co. 
Atlanta, Ga. 





PRopPosaLs FOR DREDGING.—U. 8. EN 

gineer office. Cleveland, O., Nov. 10, 1890 
Sealed proposals, in duplicate, will be received 
at this office until 12 o’clock, M., on Tuesday, 
the 2d day of December, 1890, when they will be 
opened in the poanenes of bidders, for excavat- 
ing 925,000 cubic yards, more or Jess, of mater 


One 12-in. x 18-in. “Morris County” Air Com- | jal from Maumee River and from Maumee Bay, 


|along line of proposed straight channel for 
Toledo harbor, Ohio. Preference will be given 
| to materials and plant of domestic production 
or manufacture, conditions of quality and price 
included) being equal. The 
; attention of bidders is invited to Acts of Con 
ress approved Feb. 26, 1885, and Feb. 23, 1887, 
Yol. 23, page 332,‘and Vol. 24, page 414. Statutes 
at Large. All information can be obtained at 
this office. The United States reserves the 
| right co reject any or all proposals. L. COOP- 
| ER OVERMAN, Major of Engineers. 46-2t. 





U 8S. ENGINEER OFFICE, CHARLES 
Je ton-Kanawha, W. Va.. Nov. 3, 1890 
| Proposals for building the foundations and the 
ier, abutment, etc., for a movable dam at 
ock No. 8 of the Great Kanawha River Im- 


p.M. of Dec. 19, 1890, and then opened. . The 
| attention of bidders is called to the Acts of 
| Congress approved Feb. 26, 1885, and Feb. 2, 
| 1887, Vol. 23, page 332, and Vol. 24, e 414, 

Statutes at Large. Information can be ob 
tained by application to Addison M. Scott, 
Resident Engineer. WM. P. CRAIGHILL, 
Colonel of Engineers, U. 8. A. 16-4. 





(For other Proposala See Pages XXI and 
46- , XXVIL) 
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‘WELLS LIC 


WALLWORK & WELLS’ PATENTS. (sx) 








USES 
KEROSENE 
OIL. 


btainable 


Everywhere, 


Va Voce =n 


THE 


“WELLS 


LIGHTS”=— — 


Are in use on the follow- 


ing Railroads: 


Pennsylvania, 
Lehigh Valley, 

Erie, 

West Shore, 

Del., Lack. & West., 
Norfolk & Western, 
Atlantic Coast Line, i 
N. ax Prov. & Bost., 
W.N. Y. & Penn., 
Michigan Central, 
Union Pacific, 
Southern Pacific, 


And 40 others. 


ALSO USED BY 


Moffett, 
Clarke; 
Washburne, Shaler & 
Washburne; 
Carkin, Stickney & 
Crane; 
CHL & Fo To Dentar: 
Ryan & McDonald; 
Prentice Brown Stone 
Cos 
Drake & Stratton; 
Union Bridge Co.; 
Berlin Bridge Co., 
And many others. 


Hodgins & 


B Ss, 
We ha 
at Twenty-Five Cents per volume (the 
oigieet price being $2.00), in order to clear our 
shelves. To tractors and 


44 and 4G WASHINGTON STREET MEW YORK. 


NEW HAND PATTERN WELLS LIGHT. 
500 Candles. } gall. per hour, 


ENGINEERING NEWS 


HT 


H 





ESPECIALLY ADAPTED | 


FOR 


CONTRACTORS 
Mut WOnK, SITUATIONS 7 a 


800 and 2,000 CANDLE POWER WANTED,—A civil engineer on maintenance of 


ay on a western road, Must be able to attend 
to field and office work, Position permanent to 
R EQ UIRES NO ENGINE OR the right man. Salary, $100 a month, Addi- 
tional testimonials enclosed, H, E., Engineering 
AIR COMPR ESSOR to News, 46-It 
drive it as her vs ae 
® others do. WANTED.—Two first-class draughtsmen expe- 
rienced in bridge and roof details. Also, one first- 
class draughtsman experienced in fire-proof build- 
ing construction, Permanent positions and good 
RAILWAY. pay to thoroughly reliable men; no others need 
OFFICE OF THE CHIEF ENGINEER, | apply, Address [IRON WORKS, care Engineering 
AMERICUS, Ga., Aug. 8. 1890. News 46~4t 
R. E. HARDAWAY, Chief Engineer. 
Messrs. Keegan & Halpin, 46 Washington 
Street, New York City: 
EEAR Stirs: I used four of your lights gor 
steam shovel work at night some time since 





ae... 

















(Copy.) 
SAVANNAH, AMERICUS & MONTGOMERY 


WANTED.—An engineer, with 10 years’ expe- 
rience at secu ing franchises for water-works and 





sewerage systems, will be at liberty Jan, 1. Has 
and they gave entire satisfaction. over $100,000 worth of work in hand for next 
Yours very truly, year. Correspondence solicited from only first- 
B. E. HARDAWAY, C.E. class parties who are willing to pay for a 
Be MES thoroughly capablq man. Address P, O, Box 
(Copy.) 1493, Green Bay, Wis, 46-3t 
WEST VIRGINIA IMPROVEMEXT Co. 
WESTON, W. Va., June 24, 1890. 
Messrs. Keegan & Halpin, 46 Washington MISCELLANEOUS 
Street, New York: s 
GENTLEMEN: Replying to your favor of | wANTKD.—2,000 bbls, Portland cement, deliv- 
2ist inst., the light you sent us has thus ered on boat at New Orleans about Nov, 15, Ten- 
far given satisfaction, and I can see no sile strength, 300 Ibs, one day in air, six days 
chance for impr s a it. under water, McCORMICK & O’MEARA, 904 
ours truly. live s is, } H~ 
J. A. FICKINGER, Ch. Eng, paride 5.22007 % 
Er 
WRITE FOR CIRC WANTED.,— We will send a copy of ‘Cross’ En- 
ULAR. ginecr’s Field Book” in exchange for EN@tNrER- 
ing News of Oct, 4, 1890. Address Engineering 
NY eT News, 
<y SSS satiinsinsimeptinae 
WANTED.—To know the names of companies 
that manutacture the best stone crushers, stone to 


be used on highways, Address, stating price, M. 
M, HART, Box 90, Unionville, Conn, 46-It 


WANTED.—An index to Encinrertne News 
Vol, 20, July-December, 1889, Will pay 25 cents 
for a copy in good condition, 


Contract Drawings of the New 
Croton Aqueduct. 


From Croton Dam to Harlem River. 

Plutes 1 and 2.—Map and profile showing the 
route of the new Croton Aqueduct, location of 
shafts olow-off and waste weirs, also route of 
the preseat aqueduct. 

Piavc $3 —Sheet No. 11, general form of aque- 
duct at north side of Harlem River. Sheet No. 
oe shows beginning of aqueduct at Croton 

ver. 

Plate 4.—Sheets No. 4, 44% and 16 show tun- 
nel excavation and masonry in various kinds 
of material. 

Plate 5.—Sheet No. 5, Figs. 1 and 2, also sheet 
No. 6, show ny eg under pressure in rock 
tunnel. Sheet No. 64% shows aqueduct where 
it is in rock tunnel. 

Plate 6.—Sheets Nos. 7 and 74, general form 
of aqueduct in rock tunnel. 

| Plate 7.—Sheets Nos. 8, % and sa 4 aqueduct 

| without masonry, except floor. Sheet No. 25, 

| aqueduct in earth and rock, water pressure 
overhead. 

Plate 8.—Sheets Nos. 9 and 9%, tunnel exca 
vation and menenry 

Plate 9.—Sheets Nos. 17, 18 and 20, aqueduct 
in rock tunnel. Sheets No. 19, Fig. 1, aqueduct 
on flooring. Fig. 2, on piles, 

Plate 10.—Sheet No. 21, aqueduct in compect 
| and loose rock. Sheets Nos. 22 and 23, aque- 
|duetin earth. Sheet No. 24, aqueduct in tun- 

nel requiring support. 
| Plate 11.-Sheet No. 13, shaft for aqueduct 
' under pressure, south of Yonkers. 

Plate 12.—Sheet No. 14, shaft for aqueduet 
| under pressure, south of Yonkers. 

Plate 13.—Sheet No. 15, masonry for shafte 

aqueduct not under pressure. 

late 14.—Sheet No. 31, blow-off and waste 
weir, to be built at South Yonkers. 

Plate 15.—Sheet No. blow-off and waste 
weir at Ashford on Saw Mill River. 

Plate 16.—Sheet No. 26, blow-off and waste 
weir at Pocantico River. 

- Also, table of bids and prices. 
, This Volume of —_ as prepared and 
ublished by the Chief htsman of the 
New Croton Commission in 1 They are pho; 
tographic reproductions of the w draw- 
ings, reduced to a e 9 inches by 12 inches, 
each mos being signet by the Chief Engineer, 
urch. 
ve still a few copies left which we offer 











See = 


eers, con 
draughtsmen they are worth many times the 
price. We will not hold them very long, so 


address withont de! 
Engineering ‘Tews Publishing Co 

























BELKNAP MOTOR Co. 


Little Giant Water Motors 


Comb. Motors and Dynamos, Cyclone 
; ‘Mill, Electric Motors and Dynamos 
Lighting Plants for Water-Works Pymyi, 
Stations a Specialty. 4 
SEND FOR DESCRIPTIVE Circur 4; 8, 


PORTLAND, MAINE. 


GOSLINE. 


Coffe 


32 OLIVER STREET, BOSTON, 
Successor to the BOSTON HYDRAULIC MOTOR co, 


MANUFACTURER OF 


Church Organ Blowing WATER MOTORS, 


Solicited . All Work Guaranteed. 











“Why remain idle? Every day there a 
dreds of positions to be filled, “Only a few peonio ..: 
vertise for help. Courage and perseverance 
bring their merited reward,” rae 


soon. WANTS. 50 Cts 


Cards of not more than one-half inch 
will be inserted in this column one 
time for 50 cents. 


a 
SITUATIONS WANTED. 
WANTED.—An engineer who expects soon t 


finish his present engagement desires position o1 
location, construction or maintenance of w 
Twenty years experience; 40 years old, Ad 
C, E., Engineering News. $ 


W ANTED.—An engineer who has had « vera 
years experience, desires a position on a railway, 
either on location, construction or maintenance »+ 


Ay, 
dress 








way; is wiliing to go to any part of the country 
Owns good instruments, and can furnish first. 
class references, Thirty years old, Address 
T. P., care of Engineering News, 4-41 


WANTED.— Position by an energetic man, 
perienced 1n the location of reilroads; leveling pr: 
ferred; has been surveying lines in Australia: ' is 
own level ; can give reference. Address /|) 
WARDS, 607 Ellis St., San Francisco, Cal, 4? 


cx 


WANTED.—A young man desires a position a8 
an assistant resident engineer or instrument man. 
Has had 18 months’ experience in England, G 
uate of an English Pc aay Can give go 
erences, Address M, A, N., care Engineering 
News, 45 





WANTED.—A young man, at present assistant 
engineer, with four years’ experience in railroad 
engineering, desires situation; references given, 
Address A, B, C,, care of Engineering News, 

4e3t 


'TED,.-Experienced contractor’s accountant, 

rk or timekeeper wants work; age 28; 4 years 
with aqueduct contractors; best references: can 
manage office or do rough work, Address 
SOBRIETY, care of Engineering News. 45-3t 











WANTED.—An engineer having charge of de- 
signing and superintending the irenwork for im 
portant fire-proof structures wishes to corre- 
spond with reliable parties to make a business 
combination, or would accept a salaried position 
for sufficient inducements, Is well acquainted 
with architects, engineers and contractors, and 
has had extended experience in estimating and 
soliciting contracts, RELIABLE, care Engineering 
News. 46-4t 

WANTED.—A situation as foreman on the grade 
(rock or dirt) or on section. Recommendations 
furnished if required, H, SCHULTZE, Law- 
renceville, Ga, 46—3t 


WANTED.—As engineer or assistant on city or 
improvement work, Experience in Boston and 
the South, References given, Address E., care 
Carrier 293, Roxbury, Mass. 46-3 


WANTED.— Engagement as rodman by a young 
man 23 years old, Good in mathematics and 
reliable in all work, Good references, Address 
H. U. MOWERY, Wooster, 0, 46-31 





WANTED.—A position as a clerk or superin- 
tendent of works, Has over 20 years experience; 
S years in America, Is a competent bookkeeper, 
can make plans, and speaks English, German and 
Scandinavian, Address A, B,, Engineering News 
oftice, 46-3 


WANTED.—A youngman having had experienc 
as clerk in civil engineers’ offices wants simila 
place, Have also some knowledge of field work 
Slight experience in drawing, Address RK. T 
Engineering News office, 46-3t 


PORTLAND CEMENT PIPE CO., 


MANUFACTURERS OF 


SEWER PIPE, 
PORTLAND CEMENT. 


PORTLAND, MAINE. 
Catalogue Mailed on Application. 


—_—_———n sho kn km mr re e————-»-»- x 
Ss. P. GRAPHITE PAINT 
*" At Moderate Prices. 

“ Scien " the best rust venting 
paint “"Poaclically” the. longest wearine 
gag fo yg ge ty 


eee Eaiate aeebaLas Pat Wonee, 








